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Abstract 

Background: Acute kidney injury (AKI) is an important complication in surgical patients.  

Existing biomarkers and clinical prediction models underestimate risk for developing AKI. We 

recently reported data from two trials of 728 and 408 critically ill adult patients in whom urinary 

TIMP2•IGFBP7 (NephroCheck, Astute Medical) was used to identify patients at risk of 

developing AKI. Here we report a pre-planned analysis of surgical patients from both trials to 

assess whether urinary tissue inhibitor of metalloproteinase-2 (TIMP-2) and insulin-like growth 

factor-binding protein 7 (IGFBP7) accurately identifies surgical patients at risk of developing 

Acute Kidney Injury (AKI).   

Study Design: We enrolled adult surgical patients at risk for AKI who were admitted one of 39 

intensive care units across Europe and North America. The primary endpoint was moderate-

severe AKI (equivalent to KDIGO stage 2-3) within 12 hours of enrollment. Biomarker 

performance was assessed using the area under the receiver operating characteristic curve 

(AUC), integrated discrimination improvement and category-free net reclassification 

improvement. 

Results:  375 patients were included in the final analysis of whom 35 (9%) developed moderate-

severe AKI within 12 hours. The AUC for [TIMP-2]•[IGFBP7] alone was 0.84 (95% CI 0.76-

0.90, p<0.0001). Biomarker performance was robust in sensitivity analysis across pre-defined 

subgroups (urgency and type of surgery). 

Conclusions: For postoperative surgical ICU patients, a single urinary TIMP2•IGFBP7 test 

accurately identified patients at risk for developing AKI within the ensuing 12 hours and its 

inclusion in clinical risk prediction models significantly enhances their performance.  

Abstract
J Trauma Acute Care Surg. 2015 

doi: 10.1097/TA.0000000000000912
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INTRODUCTION 

 Acute kidney injury (AKI) is a significant public health problem,1,2 and is common in 

surgical patients of all types.3,4  AKI occurring after surgery is associated with short-term 

morbidity, an increased risk of de novo or progressive chronic kidney disease (CKD), adverse 

cardiovascular events and it also decreases hospital survival rates and increases hospital costs.5-10 

Surgical inpatients, particularly those with co-morbid disease and those undergoing complex 

procedures are at increased risk for developing AKI.5,7,11 Patients who develop AKI in the 

postoperative period are at high risk for fluid overload, infection (surgical site, pulmonary and 

urinary tract), and other complications that may directly affect outcome after surgery.3,4,12 In 

comparison to other risk factors for AKI (e.g. sepsis and nephrotoxic antibiotics), complex 

surgical procedures expose patients to a combination of pathophysiological processes including 

inflammation, oxidative stress, iron and heme proteins, tissue injury, blood product transfusion, 

and hemodynamic instability.13-18    

 Although recent international Kidney Disease Improving Global Outcomes (KDIGO) 

guidelines have further advanced consensus regarding uniform diagnostic criteria and preventive 

strategies for AKI19 the inability to identify AKI early at a potentially reversible stage is still the 

rate-limiting step.1,20 Traditional biomarkers and physiologic indicators such as serum creatinine 

and urine output are understood to be late and nonspecific markers of renal dysfunction—yet in 

the absence of better alternatives, they are in widespread clinical use.21 Even with the new 

KDIGO guidelines, the impact of AKI on surgical outcomes is still not fully recognized as 

demonstrated by a recent study showing the underestimation of risk associated with AKI in 

postoperative patients.3   
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 Surgical patients represent an unique population for early AKI risk stratification because of 

the presence of readily modifiable risk factors (e.g. fluid type and amount, blood product 

administration, hemodynamic management). However, the etiological differences in surgical 

AKI patients when compared with their non-surgical peers means it is important to demonstrate 

that novel biomarkers of AKI risk perform in a useful and robust fashion in patients whose main 

risk for AKI is their surgical procedure and its attendant management. Accordingly, we 

conducted a preplanned analysis of surgical patients using data from two multicenter clinical 

studies that successfully identified ICU patients at risk for developing AKI within the ensuing 12 

hours of biomarker assessment.22,23 Our goal for this new analysis was to test the hypothesis that 

the TIMP2•IGFBP7 test would correctly identify a broad range of critically ill surgical patients 

at high risk for developing AKI. 
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METHODS 

Study Design 

 This was a pre-planned subgroup analysis of critically ill surgical patients enrolled in 

either of our two previously reported studies in which the discovery (Sapphire)23 and subsequent 

validation (Topaz)22 of TIMP2•IGFBP7 was performed. Surgical patients were further 

categorized as either cardiothoracic or non-cardiothoracic because of known differential risk 

factors, for example use of cardiopulmonary bypass.24  All patients were deemed at high risk for 

AKI, characterized as those with respiratory or cardiovascular dysfunction as previously reported 

(Figure 1).22,23 The design, execution and reporting of this study meet the Strengthening the 

Reporting of Observational Studies in Epidemiology (STROBE)25 and the Standards for 

Reporting of Diagnostic Accuracy (STARD)26 criteria. Data were collected by the investigators 

and analyzed by external statisticians. Both study protocols were approved by the Western 

Institutional Review Board (Olympia, Washington, USA) and also by the institutional review 

board or ethics committee of each study site if required. All patients provided written informed 

consent. In this paper we present data from the Sapphire study, which defined AKI as KDIGO 

stage 2-3, and from the Topaz study, which used clinical adjudication for AKI, in order to 

examine the performance of the TIMP2•IGFBP7 test for risk assessment of AKI in surgical 

patients. Although these biomarkers have previously been shown to have excellent ability to 

identify risk of AKI in an unselected group of acutely ill adult ICU patients,23 their performance 

in a broad range of surgical patients has not been previously described. Given the likely 

etiological differences in surgical and medical AKI, and the biological nature of these markers 

(indicators of cellular stress), this is an important issue that needs to be addressed before the test 

can be included in clinical decision making for these patients. 
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Biomarker Assays 

 Urine samples were analyzed for TIMP-2 and IGFBP7 using a clinical immunoassay 

(NephroCheck® Test and Astute140® Meter, Astute Medical Inc., San Diego, CA) by 

technicians who were unaware of the clinical data. The Astute140 Meter automatically multiplies 

the concentrations of the two biomarkers together and divides this product by 1000 to report a 

single numerical test result with units of (ng/ml)2/1000 (the units for all TIMP2•IGFBP7 values 

in this report). Each sample was tested once for TIMP2•IGFBP7 in the Sapphire study and three 

times in the Topaz study.  The single value from Sapphire and the median of the three replicates 

in Topaz were used for analysis. 

Statistical Analysis 

 The primary objective was to evaluate the ability of urinary TIMP2•IGFBP7 to identify 

critically ill surgical patients who went on to develop moderate or severe AKI in the immediate 

12 hours after measurement. Ability to predict this event (i.e. development of moderate or severe 

AKI) was assessed using the area under the receiver operating characteristic curve (AUC-ROC) 

for urinary TIMP2•IGFBP7. As a secondary analysis, we used integrated discrimination 

improvement (IDI), category-free net reclassification improvement (cfNRI), and change in AUC-

ROC to investigate the improvement in the prediction of the primary endpoint resulting from the 

addition of the TIMP2•IGFBP7 data to a clinical model.27 Variables from Table 1 that were 

associated with the endpoint (p<0.1) were selected for inclusion in the clinical model, which was 

then analyzed using multivariate logistic regression. Logistic regression analyses used the 

logarithmic transformed and standardized serum creatinine and TIMP2•IGFBP7 test results from 

time-paired blood and urine samples, respectively, collected at the time of enrollment. All 

continuous variables in the clinical models were standardized by subtracting the mean and then 
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dividing by twice the standard deviation in order for their coefficients to be comparable with the 

coefficients of binary predictors,28 which were coded as 0 or 1. Model performance was assessed 

with the Hosmer-Lemeshow test for the goodness-of-fit. Six subjects in the Sapphire study did 

not have a TIMP2•IGFBP7 test result at the time of enrollment, and therefore, test results from 

the second collection scheduled twelve hours after enrollment were used for these subjects. 

 Statistical analyses were performed using R 3.1.0.29 For all analyses, two-sided p-values 

less than 0.05 and one-sided p-values less than 0.025 were considered statistically significant. 

Categorical variables were analyzed using Fisher’s Exact test, chi-square test, or logistic 

regression. All biomarker performance statistics (AUC, sensitivity, specificity and relative risk) 

were calculated as empirical estimates, and their confidence intervals were obtained by bootstrap 

analysis. 
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RESULTS 

Baseline Characteristics 

 In the Sapphire and Topaz trials there were 247 and 128 surgical patients, respectively 

and these were combined to form the analysis cohort of 375 patients (Figure 1). Baseline 

characteristics for all patients are provided in Table 1 and are shown separately by study in the 

supplemental appendix. Patients developing AKI had higher baseline creatinine and tended to 

have more comorbidities but were otherwise similar to patients without AKI.  Patients in both 

trials had similar baseline characteristics with regards to both acute severity of illness (Acute 

Physiology and Chronic Health Evaluation (APACHE) III score without the renal component) 

and chronic disease burden. However, there were more diabetic patients in Sapphire (31% vs. 

20%) and more emergency surgery patients (37% vs. 22%) and nephrotoxic medication use 

(88% vs. 74%) in Topaz. The overall rate of moderate to severe AKI within 12 hours of 

sampling was slightly higher in Topaz (12.5%) compared to Sapphire (7.7%), but this difference 

was not statistically significant. The 12-hour incidence of moderate to severe AKI was 9% (35 / 

375) for the pooled surgical cohorts (Figure 1). 

Biomarker Performance 

 Urinary TIMP2•IGFBP7 performed well in detecting those subjects who developed 

moderate to severe AKI within 12 hours of sample collection (Figures 2-3). As reported 

previously for heterogeneous (medical and surgical) cohorts of critically ill patients,22,30 when 

the pre-specified cutoff TIMP2•IGFBP7 value of 0.3 was used, the sensitivity of the test was 

89% (95% CI, 77-97) with an accompanying specificity of 49% (95% CI, 43-54), a positive 

likelihood ratio of 1.72 (95% CI, 1.44-2.01) and a negative likelihood ratio of 0.24 (95% CI, 

0.06-0.49) (see supplementary appendix for additional details). Patients with urinary 
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TIMP2•IGFBP7 test values greater than 0.3 had more than six times the risk for AKI compared 

to those with a test value at or below the 0.3 cutoff. Put another way, when the TIMP2•IGFBP7 

result is less than or equal to 0.3, only 1 in 42 surgical patients (2.4% absolute risk) will develop 

moderate or severe AKI within the next 12 hours. At the pre-specified test cutoff of 2.0 (again as 

was the case in heterogeneous cohorts of critically ill patients),22,30 the test specificity improves 

to a very robust 94% with a positive likelihood ratio of 6.8 (95% CI, 3.5-12.7) and a substantial 

increase in risk (full operating characteristics at various cut points are shown in the 

supplementary appendix).  

 The strong performance of this urinary TIMP2•IGFBP7 test was observed in the surgical 

cohorts of each individual study  as well as when the patients from both cohorts are combined 

(Figures 2-3). This is demonstrated by the AUC (95% CI) for the Sapphire (0.80 (95% CI, 0.69-

0.92), p<0.0001) and Topaz (0.88 (95% CI 0.81-0.96), p<0.0001) studies and for when cohorts 

are combined (0.84 (95% CI, 0.76-0.90), p<0.0001). In comparison, neither urine output nor 

serum creatinine predicted development of AKI during the same time period as well. Of note, the 

cohorts were not heterogeneous as evidenced by the heterogeneity tests for the AUCs between 

Sapphire and Topaz: Higgin’s I2 = 29%; Cochran’s Q statistic for measuring heterogeneity is not 

significant (p = 0.23). 

As shown in Figure 2, test characteristics vary somewhat, but remain robust, across 

different subgroups (cardiac/non-cardiac and emergent/elective). A multivariate clinical model 

was created using step-wise selection from all the variables in Table 1 that were associated 

(p<0.1) with the primary endpoint. This model was created with and without the inclusion of the 

biomarker test results. With the addition of the biomarker, the model’s ability to predict 
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moderate-severe AKI increased, as shown by an increase in the AUC-ROC from 0.77 to 0.88 

(p=0.01) (Figure 3). 

 To provide further assessment of the ability of the biomarker to enhance clinical risk 

prediction, we performed integrated discrimination improvement (IDI) and category-free 

(continuous) Net Reclassification Improvement (cfNRI) analyses as described in Table 2. The 

addition of the biomarker to the clinical model resulted in a significant increase in overall ability 

to predict AKI; IDI = 0.15 (0.09-0.21), p<0.001, and cfNRI = 0.95 (0.59-1.30), p<0.001 (Table 

2) (see also eFigure 1 in the supplementary appendix). 
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DISCUSSION 

 To our knowledge, this is the first report using the cell-cycle arrest biomarkers TIMP-2 

and IGFBP7 to predict the development of moderate to severe AKI in a large cohort of 

heterogeneous, critically ill, postoperative surgical patients. In our study, we used a single 

measurement of urinary TIMP2•IGFBP7 soon after ICU admission and found an AUC-ROC of 

0.84 for development of moderate-severe AKI within 12 hours. Using a pre-specified cutoff 

value of 0.3 we found sensitivity and specificity of 89% (77%-97%) and 49% (43%-54%) 

respectively; using a pre-specified cutoff value of 2.0 we found sensitivity and specificity of 40% 

(23%-57%) and 94% (92%-96%). We have demonstrated reassuringly robust performance of a 

new biomarker test in the prediction of an important clinical outcome, and further shown that it 

is able to significantly enhance clinical risk prediction techniques alone. Importantly, we have 

also shown that the results of this test remain robust in cardiac and non-cardiac surgery, and in 

elective as well as emergent surgery.  

 Recently Meersch and colleagues examined the sensitivity and specificity of 

TIMP2•IGFBP7 for AKI (stage 1 or greater) in a group of patients undergoing cardiac surgery.31 

These investigators found a sensitivity of 0.92 and specificity of 0.81 for a cutoff value of 0.5 

(AUC-ROC of 0.84) using the highest urinary TIMP2•IGFBP7 concentration achieved in the 

first 24 hours following surgery (composite time point). However, here we report the 

performance of the test in surgical patients when it is used as a single measure at or near the time 

of ICU admission to predict development of moderate-severe AKI in the next 12-24 hours. This 

may provide context to clinicians who wish to use the test to help in deciding the immediate care 

plan for patients in their surgical ICU practice. 
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 The performance of AKI biomarkers can sometimes be diminished in the presence of 

chronic disease states and also in circumstances where there is activation of the inflammatory 

cascade.32-39 However, TIMP2•IGFBP7 appears to retain its performance in this surgical cohort 

and also specifically in the cardiac surgery subgroup (Figure 2). Current mechanistic thinking in 

AKI is moving towards the concept of AKI as a secondary injury occurring as danger and 

pathogen associated molecular pattern (DAMPs, PAMPs) molecules are delivered to the renal 

tubule via both glomerular filtration and the blood stream.37 These molecules are detected by 

pattern recognition receptors on the tubular cell surface where they signal a number of cell 

responses including alterations in cell-cycle progression. When prolonged, cell-cycle arrest may 

lead to senescence and/or apoptosis. However, cell-cycle arrest is, itself, a protective mechanism 

that prevents cells from dividing when they may be injured. The fact that these biomarkers 

perform so well in surgical patients, and that they are seemingly robust to type and urgency of 

surgery, suggests that this mechanism of AKI is determined much more by the host response to 

stress rather than by the type of operation itself.  

 Both TIMP2 and IGFBP7 have been implicated in the G1 cell-cycle arrest phase noted to 

occur during the very early stages of cellular stress.38-41  Specifically, it has been shown that 

renal tubular cells go through this G1 cell cycle arrest phase following stress due to a variety of 

insults.42 In surgical patients, including those undergoing a period of cardiopulmonary bypass, it 

is reassuring that these markers perform well given the involvement of the innate immune system 

as a fundamental part of the host response to environmental (surgical) stress.43,44 It is reasonable 

therefore to suggest that biomarkers whose physiological origin is in the pathways modulating 

this response might prove useful as predictors of outcome in this patient population. TIMP2 and 

IGFBP7 are both implicated in cell-cycle arrest and signal transduction during innate immune 
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activation, and as such it is not surprising that they apparently perform better than previously 

described biomarkers in surgical patients. 

 In addition to TIMP-2 and IGFBP7, a host of other AKI biomarkers have been previously 

investigated within the context of surgery.45-50 The majority of these studies have been conducted 

in post-cardiac surgery patients,45,48 the most comprehensive being the NIH sponsored TRIBE 

AKI trial wherein multiple AKI biomarkers were tested in over 1,200 post-cardiac surgery 

patients.47 These studies have demonstrated that plasma NGAL, urinary NGAL, and urinary IL-

18 all performed modestly well in the prediction of AKI, with AUC-ROC values between 0.67-

0.74. When the biomarkers were added to a clinical model its performance improved to 0.73-

0.76. These results are consistent with other cohorts of cardiac and non-cardiac surgery patients.  

 Our study has several limitations. First, our limited sample size only permits exploratory 

analysis within different surgical sub-groups, such as those undergoing cardiac or non-cardiac 

surgery. Second, although consistent with other reports, our overall event rate does not permit 

large multivariate analyses that may uncover the contribution of other important risk factors such 

as blood transfusion, fluid administration, or different hemodynamic management strategies. 

These questions are the focus of our ongoing studies. In spite of these limitations, we believe our 

data provide busy clinicians caring for surgical patients with reassuring evidence that the 

TIMP2•IGFBP7 test is able to improve their clinical decision making in the context of AKI risk 

assessment and stratification. In the future it will be important to demonstrate which clinical 

interventions and therapeutic maneuvers are associated with good (and bad) outcomes in patients 

stratified by biomarker test results. If confirmed in prospective trials, these candidate 

interventions may then be considered therapeutic goals in patients classified as high risk. 
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CONCLUSIONS 

 We have previously shown that the TIMP2•IGFBP7 test accurately identifies a cohort of 

critically ill adult patients who are at increased risk for developing AKI within the subsequent 

12-24 hours. Here we provide evidence that this finding is just as accurate, in fact more so, in 

surgical patients. This is important both because of unique exposures and the presence of several 

potentially modifiable risk factors in this patient population. Future interventional trials focused 

on AKI prevention using urinary TIMP2•IGFBP7 as an early marker of renal cellular stress are 

warranted. 
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Figure Legends 

 

Figure 1. Study design and patients. 

Study design and number of patients in cohorts. AKI was defined as KDIGO AKI stage 2 or 3 

for Sapphire and was determined by clinical adjudication for Topaz (based on KDIGO stage 2-3 

AKI). 

 

Figure 2. TIMP2•IGFBP7 biomarker performance in surgical subsets. 

TIMP2•IGFBP7 box plots and area under the ROC curve (AUC-ROC).  (A) TIMP2•IGFBP7 

levels by surgical subgroup and AKI status within 12 hours, and (B) AUC by surgical subgroup. 

Two mutually exclusive subgroup pairs are shown: Non-Cardiothoracic vs Cardiothoracic and 

Elective vs Emergent. Boxes and whiskers show interquartile ranges and total observed ranges, 

censored at 1.5 times the interquartile ranges. Patients with AKI had significantly higher levels 

of TIMP2•IGFBP7 than patients without AKI for all surgical patients and within each subgroup 

shown (Wilcoxon rank sum test adjusted P < 0.001 in all cases). All AUC values were 

approximately 0.8 or greater and significantly greater than 0.5 (p<0.001). 

 

 

Figure 3. Receiver operating characteristic curve for clinical model alone and with 

TIMP2•IGFBP7 and odds ratios for model variable. 

ROC curves and odds ratios from a multivariate clinical model alone and the model with 

TIMP2•IGFBP7. Step-wise model selection was used to derive the clinical model starting from 

all variables from Table 1 with p<0.1 for the endpoint. All patients with a TIMP2•IGFBP7 value 

and data for all clinical variables were included (N = 353). The area under the ROC curve (AUC) 
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increases (one-sided p=0.008) from 0.77 (0.69-0.86) to 0.88 (0.83-0.94) when TIMP2•IGFBP7 is 

added to the model. *Log10 transform of APACHE III and TIMP2•IGFBP7 were used in the 

models. †Log2 transform of serum creatinine was used because log10 is not a clinically relevant 

scale for serum creatinine. Blood for serum creatinine testing was collected at the time of urine 

collection for TIMP2•IGFBP7 testing. §History of cirrhosis or hepatic failure. The inverse of 

body mass index was used in the model. All continuous variables were standardized by 

subtracting the mean and then dividing by two standard deviations. 
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Table 1. Baseline patient characteristics shown by primary endpoint. 

 Mod-Sev AKI No AKI P-value 

All patients 35 340        

Male 23 (66%) 219 (64%) >0.99 

Age (years)* 67 (13) 64 (14) 0.27 

Body Mass Index (kg/m²)† 30 (25-36) 27 (24-31) 0.02 

Race   0.11 

    Black 1 (3%) 47 (14%)        

    White 33 (94%) 273 (80%)        

    Other/Unknown 1 (3%) 20 (6%)        

Medical History          

    Chronic Kidney Disease 3 (9%) 37 (11%) >0.99 

    Diabetes Mellitus 13 (37%) 88 (26%) 0.16 

    Congestive Heart Failure 7 (20%) 54 (16%) 0.48 

    Coronary Artery Disease 12 (34%) 133 (39%) 0.72 

    Hypertension 22 (63%) 224 (66%) 0.71 

    Chronic Obstructive Pulmonary Disease 8 (23%) 68 (20%) 0.66 

    Cancer 7 (20%) 96 (28%) 0.43 

    Liver Disease 7 (20%) 11 (3%) <0.001 

Acute Exposures and Susceptibilities          

    Sepsis 4 (11%) 40 (12%) >0.999 

    Radiocontrast Agents 5 (14%) 109 (32%) 0.03 

    Nephrotoxic Drugs 32 (91%) 263 (77%) 0.05 

    Hematocrit < 30% 18 (51%) 201 (59%) 0.47 

    Non-Renal Apache III† 70 (58-99) 55 (41-75) 0.001 

Surgical Subgroups    

    Cardiothoracic Surgery 14 (40%) 146 (43%) 0.86 

    Emergent Surgery 10 (29%) 91 (27%) 0.84 

Enrollment Serum Creatinine (mg/dL)†,‡ 1.3 (0.9-1.7) 0.9 (0.7-1.2) <0.001 

*Average (standard deviation) 

†Median (interquartile range) 

‡Hospital value taken closest to the time of enrollment. 
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Table 2. IDI and cfNRI for addition of [TIMP-2]•[IGFBP7] to the clinical model 

  

 Statistic Value (95% CI) p (1-sided) 

IDI 0.15 (0.09-0.21) <0.001 

IDI_event 0.14 (0.08-0.20) <0.001 

IDI_non_event       0.014 (0.004-0.025) 0.008 

cfNRI 0.95 (0.59-1.30) <0.001 

cfNRI_event 0.52 (0.17-0.86) 0.003 

cfNRI_non_event 0.43 (0.32-0.54) <0.001 

AUC_reference_model 0.77 (0.69-0.86) <0.001 

AUC_new_model 0.88 (0.83-0.94) <0.001 

AUC_difference 0.11 (0.03-0.19) 0.008 

IDI, cfNRI, and AUC were calculated based on the reference clinical model and new risk model (addition 
of [TIMP-2]•[IGFBP7]) shown in Figure 3.  Event = KDIGO 2 or 3 AKI within 12h or clinical adjudication for 
Topaz (based on KDIGO stage 2-3 AKI). 
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Figure 1. Study design and patients 

 

 
 
Figure 1. Study design and number of patients in cohorts. AKI was defined as KDIGO 
AKI stage 2 or 3 for Sapphire and was determined by clinical adjudication for Topaz 
(based on KDIGO stage 2-3 AKI). 
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Figure 2. TIMP2•IGFBP7 biomarker performance in surgical subsets. 

 

Figure 2. TIMP2•IGFBP7 box plots and area under the ROC curve (AUC-ROC).  (A) 
TIMP2•IGFBP7 levels by surgical subgroup and AKI status within 12 hours, and (B) 
AUC by surgical subgroup. Two mutually exclusive subgroup pairs are shown: Non-
Cardiothoracic vs Cardiothoracic and Elective vs Emergent. Boxes and whiskers show 
interquartile ranges and total observed ranges, censored at 1.5 times the interquartile 
ranges. Patients with AKI had significantly higher levels of TIMP2•IGFBP7 than patients 
without AKI for all surgical patients and within each subgroup shown (Wilcoxon rank 
sum test adjusted P < 0.001 in all cases). All AUC values were approximately 0.8  or 
greater and significantly greater than 0.5 (p<0.001). 
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Figure 3. Receiver operating characteristic curve for clinical model 

alone and with TIMP2•IGFBP7 and odds ratios for model variables  
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OPEN ACCESS LICENSE AGREEMENT 

 This OPEN ACCESS LICENSE AGREEMENT (this “Agreement”), dated as of 

__August__26, 2015 (the “Effective Date”), by and between Wolters Kluwer Health, Inc., 

operating as Medical Research / Lippincott Williams & Wilkins, a Delaware corporation, having 

its principal place of business at Two Commerce Square, 2001 Market Street, Philadelphia, PA 

19103 (the “Publisher”), and the corresponding author listed on Schedule A to this Agreement 

(the “Author”, and together with the Publisher, the “Parties”). 

1. Grant of License 

The Author hereby grants to the Publisher and its Affiliates the exclusive, worldwide, 

royalty free, perpetual (for the duration of the applicable copyright) right and license to 

use the Work for all commercial or educational purposes, including, but not limited to, 

publishing, reproducing, marketing, distributing (themselves and through distributors), 

sublicensing, and selling copies of the Work throughout the world for the Term.  If the 

Author is a United States government employee, such license grant shall be limited to the 

extent the Author is able to grant such license. 

2. Warranties, Indemnification, and Limitation of Liability 

a. The Author represents and warrants that: 

(i) it has the right and power to enter into this Agreement, to grant the rights 

and licenses granted pursuant to this Agreement, and to perform all of its other 

obligations contained in this Agreement; 

(ii) it has not previously assigned, transferred or otherwise encumbered the 

rights or licenses granted pursuant to this Agreement; and that the person executing this 

Agreement on the Author’s behalf is authorized to do so; 

(iii) the Work and the licenses granted herein do not and will not infringe 

upon, violate or misappropriate any intellectual property rights or any other proprietary 

right, contract or other right or interest of any third party;  

(iv) if the Work is a multi-authored Work, the Author has obtained written 

permission from each author of the Work to enter into this Agreement on behalf such 

author, and each such author has read, understands and has agreed to the terms of this 

Agreement; and 

(v) the Author has obtained any necessary releases and permissions to quote 

from other sources in the Work and to include any works and materials in the Work and 

all such releases and permissions are in full force and effect. 

b. The Author hereby indemnifies the Publisher and its directors, officers, 

employees, agents, and representatives and agrees to defend and hold them harmless from 

and against any and all liability, damage, loss, costs or expenses (including reasonable 

License to Publish
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attorney’s fees and costs of settlement) incurred by any such party arising out of, or 

relating to any misrepresentation in, or breach or alleged breach of the Author’s 

representations or warranties in this Agreement.  If the Author fails to promptly or 

diligently pursue any defense of any indemnified party, the indemnified parties, or any of 

them, may assume such defense at the Author’s expense.  The obligations of this 

indemnification will survive any termination or expiration of this Agreement. 

c. The Publisher represents and warrants that it has the right and power to enter into 

this Agreement and to perform its obligations contained in this Agreement, and that the 

person executing this Agreement on the Publisher’s behalf is authorized to do so. 

d. The Publisher hereby indemnifies the Author and agrees to defend and hold the 

Author harmless from and against any and all liability, damage, loss, costs or expenses 

(including reasonable attorney’s fees and costs of settlement) incurred by the Author 

arising out of, or relating to any misrepresentation in, or breach or alleged breach of the 

Publisher’s representations or warranties in this Agreement.  If the Publisher fails to 

promptly or diligently pursue any defense of the Author, the Author may assume such 

defense at the Publisher’s expense.  The obligations of this indemnification will survive 

any termination or expiration of this Agreement. 

e. EXCEPT AS OTHERWISE SET FORTH IN THIS AGREEMENT, NEITHER 

PARTY MAKES ANY OTHER, AND HEREBY DISCLAIMS ALL OTHER, 

REPRESENTATIONS AND WARRANTIES OF ANY KIND, WHETHER EXPRESS, 

IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, 

WARRANTIES OF TITLE, MERCHANTABILITY, FITNESS FOR A PARTICULAR 

PURPOSE, NONINFRINGEMENT, OR THE ABSENCE OF LATENT OR OTHER 

DEFECTS, ACCURACY, OR THE PRESENCE OR ABSENCE OF ERRORS, 

WHETHER OR NOT DISCOVERABLE. 

f. EXCEPT TO THE EXTENT REQUIRED BY APPLICABLE LAW, IN NO 

EVENT WILL EITHER PARTY BE LIABLE TO THE OTHER PARTY BASED 

UPON ANY LEGAL THEORY FOR ANY SPECIAL, INCIDENTAL, 

CONSEQUENTIAL, PUNITIVE, OR EXEMPLARY DAMAGES ARISING OUT OF 

THIS LICENSE OR THE USE OF THE WORK, EVEN IF A PARTY HAS BEEN 

ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 

3. Creative Commons License.   

 a. If the Author has not selected either “Research Councils UK (RCUK)” or “Wellcome 

 Trust” in Item 1 of Schedule B, the following shall apply:   

The Author acknowledges and agrees that the Work will be published by 

the Publisher in [INSERT NAME OF JOURNAL] (the “Journal”) and 

made freely available to users under the terms of the Attribution-

NonCommercial-NoDerivs 3.0 Creative Commons License, as currently 

displayed at http://creativecommons.org/licenses/by-nc-nd/3.0/legalcode 

(the “CC BY-NC-ND”).  The Author acknowledges and agrees that that 
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Publisher is the exclusive “Licensor”, as defined in the CC BY-NC-ND, of 

the Work and that the Publisher may make the Work freely available to all 

users under the terms of the CC BY-NC-ND. 

 b. If the Author has selected either “Research Councils UK (RCUK)” or “Wellcome 

 Trust” in Item 1 of Schedule B and has selected “Gold Route” in Item 2 of Schedule B, 

 the following shall apply: 

The Author acknowledges and agrees that the Work will be published by 

the Publisher in [INSERT NAME OF JOURNAL] (the “Journal”) and 

made freely available to users under the terms of the Attribution 3.0 

Creative Commons License, as currently displayed at 

http://creativecommons.org/licenses/by/3.0/legalcode (the “CC BY”).  The 

Author acknowledges and agrees that that Publisher is the exclusive 

“Licensor”, as defined in the CC BY, of the Work and that the Publisher 

may make the Work freely available to all users under the terms of the CC 

BY. 

 c. If the Author has selected either “Research Councils UK (RCUK)” or “Wellcome 

 Trust” in Item 1 of Schedule B and has selected “Green Route” in Item 2 of Schedule B, 

 the following shall apply: 

The Author acknowledges and agrees that the Work will be published by 

the Publisher in [INSERT NAME OF JOURNAL] (the “Journal”) and 

made freely available to users under the terms of the Attribution-

NonCommercial 3.0 Creative Commons License, as currently displayed at 

http://creativecommons.org/licenses/by-nc/3.0/legalcode (the “CC BY-

NC”).  The Author acknowledges and agrees that that Publisher is the 

exclusive “Licensor”, as defined in the CC BY-NC, of the Work and that 

the Publisher may make the Work freely available to all users under the 

terms of the CC BY-NC. 

4. Royalties.  

The Author acknowledges and agrees that this Agreement entitles the Author to no 

royalties or fees.  To the maximum extent permitted by law, the Author waives any and 

all rights the Author may have to collect royalties or other fees in relation to the Work or 

in respect of any use of the Work by the Publisher or its sublicensees. 

5. Miscellaneous. 

a. Assignment.  This Agreement may not be assigned or transferred, in whole or in 

part, by either party without the prior written consent of the other party.  Notwithstanding 

the above, the Publisher may assign this Agreement without the written consent of the 

Author (i) to an entity succeeding, whether by sale, merger or other corporate 

reorganization, to substantially all of the Publisher’s assets and business activity, or (ii) to 

a corporation or organization that obtains the right to publish the Journal from the 

Publisher.  The Publisher may assign this Agreement to any of its affiliates.  This 
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Agreement will be binding upon and inure to the benefit of the parties hereto and their 

respective successors and permitted assigns. 

b. Counterparts.  This Agreement may be executed in two or more counterparts, 

each of which shall be deemed an original, but all of which together shall constitute one 

and the same document.  Facsimile or Portable Document Format (PDF) signatures will 

be deemed original signatures for purposes of this Agreement. 

c. Entire Agreement; Amendment.  This Agreement sets forth the entire agreement 

of the parties on the subject hereof and supersedes all previous or contemporaneous oral 

or written representations or agreements relating to the rights and duties provided herein, 

and may not be modified or amended except by written agreement of the parties. 

d. Force Majeure.  Neither party shall be liable for any default or delay on its part in 

performing any obligation under this Agreement if such default or delay is caused by 

natural disaster, accident, war, civil disorder, strike or any other cause beyond the 

reasonable control of such party.  In the event that either party is prevented by such an 

occurrence or circumstance for a period of more than ninety (90) days from fulfilling its 

obligations under this Agreement, the other party may terminate this Agreement upon 

thirty (30) days’ written notice. 

e. Governing Law.  This Agreement shall be governed in all respects according to 

the laws of the State of New York without giving effect to the principles of conflict of 

law thereof. 

f. Headings.  All headings are for reference purposes only and shall not affect the 

meaning or interpretation of any provision hereof. 

g. Severability.  If any provision of this Agreement is held to be illegal, invalid, or 

unenforceable under the present or future laws, then such provision shall be revised by a 

court of competent jurisdiction to be enforceable if permitted under applicable law, and 

otherwise shall be fully severable.  In any event, this Agreement shall be construed and 

enforced as if such illegal, invalid, or unenforceable provision had never comprised a part 

of this Agreement, and the remaining provisions of this Agreement shall remain in full 

force and effect and shall not be affected by the illegal, invalid, or unenforceable 

provision or by its severance from this Agreement. 

h. Status of the Parties.  The parties are independent contractors.  Nothing in this 

Agreement is intended to or shall be construed to constitute or establish any agency, joint 

venture, partnership or fiduciary relationship between the parties, and neither party has 

the right or authority to bind the other party nor shall either party be responsible for the 

acts or omissions of the other. 

i. Waiver; Amendment.  The waiver by either party of or the failure by either party 

to claim a breach of any provision of this Agreement shall not be, or be held to be, a 

waiver of any subsequent breach or affect in any way the further effectiveness of any 

such provision.  No term or condition of this Agreement may be waived except by an 

agreement by the parties in writing. 
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j. Waiver of Jury Trial.  EACH PARTY HEREBY WAIVES ITS RIGHT TO A 

JURY TRIAL IN CONNECTION WITH ANY DISPUTE OR LEGAL PROCEEDING 

ARISING OUT OF THIS AGREEMENT OR THE SUBJECT MATTER HEREOF. 

[Signature Page Follows] 
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IN WITNESS WHEREOF, each party to this Agreement has caused this Agreement, 

effective as of the Effective Date, to be signed by its duly authorized representative.  

AUTHOR 

 

  

Print Name: John A. Kellum 

WOLTERS KLUWER HEALTH, INC., OPERATING AS MEDICAL RESEARCH / 

LIPPINCOTT WILLIAMS & WILKINS 

By:   

 Name: 

 Title: 
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Schedule A 

This Schedule A must be completed by Author in its entirety.  The Publisher is unable to 

publish the Work unless this Schedule A is completely filled out. 

Article Tracking #: 

Article Title (the “Work”): 

Corresponding Author Name (the “Author”) (please print): 

Copyright Owner’s Name (please print): 

Name of Journal in which Work is to be Published: 

JT-D-15-03847

TIMP2*IGFBP7 Biomarker Panel Accurately Predicts Acute Kidney Injury 
In High Risk Surgical Patients

John A. Kellum, MD, MCCM

Kyle J. Gunnerson, Andrew D. Shaw, Lakhmir S. Chawla, Azra 
Bihorac, Ali Al-Khafaji, Kianoush Kashani, Matthew Lissauer, 
Jing Shi, Michael G. Walker, and John A. Kellum.
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Schedule B 

This Schedule B must be completed by Author in its entirety.  The Publisher is unable to 

publish the Work unless this Schedule B is completely filled out. 

PUBLIC ACCESS POLICY FUNDING DISCLOSURE 

1. Please disclose below if you or any other author of the Work has received funding for research on

which the Work is based from any of the following organizations: 

□ National Institutes of Health (NIH)

□ Howard Hughes Medical Institute (HHMI)

□ Research Councils UK (RCUK) (Please complete Item 2)

□ Wellcome Trust (Please complete Item 2)

2. If you have selected either Research Councils UK or Wellcome Trust from the above list, please

disclose the Open Access option to which the Work will be subject: 

□ Gold route

□ Green route

NOTE:  If the “Gold” route has been selected, Section 3.b. of the Agreement will apply to the 

Work, and neither Section 3.a. nor Section 3.c. of the Agreement will apply to the Work.  If the 

“Green” route has been selected, Section 3.c. of the Agreement will apply to the Work, and 

neither Section 3.a. nor Section 3.b. of the Agreement will apply to the Work.  

3. □ This Schedule B is inapplicable to the Work.X
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