
Urine microscopy is an established technique to assess kidney 
disease, including acute kidney injury (AKI), and can add 
valuable information about the mechanism of damage. 
However, it requires the time and expertise of an experienced 
nephrologist and, therefore, is typically used for a limited 
number of patients in practice. A rapid biomarker test that 
identifies patients to have positive urine microscopy findings 
would likely enable more efficient use of this technique. We 
hypothesized that urinary [TIMP2]·[IGFBP7], a new FDA-cleared 
test to assess AKI risk, would indicate likelihood of a positive 
urine microscopy finding in emergency department (ED) 
patients.  

BACKGROUND METHODS 

RESULTS  

Fifteen (4%) of 362 patients had a U-Score >0. When patients were stratified into three groups using the validated [TIMP2]·[IGFBP7] 
cutoffs of 0.3 and 2.0, the proportion of patients with a positive U-Score increased across the three strata from 1% to 6% to 24% 
(p<0.001) (Figure 5). At the 0.3 cutoff, [TIMP2]·[IGFBP7] had a sensitivity of 87%, specificity of 62%, negative predictive value (NPV) of 
99% and positive predictive value (PPV) of 9% for prediction of a positive U-Score. At the 2.0 cutoff, specificity increased to 95% and 
PPV increased to 24% (Figure 4). 

CONCLUSIONS 

In ED patients, urinary [TIMP2]·[IGFBP7] had a high NPV (99%) 
for ruling out a positive U-Score using the 0.3 cutoff and had 
a PPV of 24% (6-fold greater than the pre-test probability) 
using the 2.0 cutoff. As such, urinary [TIMP2]·[IGFBP7] may 
enable more effective use of urine microscopy in these 
patients and thereby save time and personnel resources.  

400 patients were enrolled in the ED; thereof 362 patients had 
available both [TIMP2]·[IGFBP7] and Urine-Score (U-Score) data at 
enrollment (Figure 3). [TIMP2]·[IGFBP7] results are reported in units 
of (ng/mL)2/1000. U-Score was assessed through urine 
microscopy as described previously. AKI was assessed within 24 
hours of enrollment using serum creatinine and urine output. 
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[TIMP2].[IGFBP7] 
0.3 cutoff 

[TIMP2].[IGFBP7] 
2.0 cutoff 

Sensitivity 87% (60%-98%) 40% (16%-68%) 

Specificity 62% (57%-67%) 95% (92%-97%) 

NPV 99% (97%-100%) 97% (95%-99%) 

PPV 9% (5%-15%) 24% (9%-45%) 

FOUNDATION 

This study is founded by Robert-Bosch Foundation (Stuttgart, 
Germany) and Astute Medical (San Diego, USA). 

FIGURE 1: Cell cycle arrest biomarkers -     
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FIGURE 3: Patients enrolled in the Emergency Department  at Robert-Bosch 
Hospital 
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FIGURE 5: Percentage of patients with U-Score > 0 within each 
[TIMP2].[IGFBP7] stratum. 217, 120, and 25 patients had [TIMP2].[IGFBP7] 
values ≤ 0.3, between 0.3 and 2.0, and > 2.0, respectively. The percentage 
(95% CI) of patients with U-Score > 0 significantly (p<0.001) increased 
across the three strata from 1% (0%-3%) to 6% (2-%12%) to 24% (9%-
45%). 

FIGURE 4: Characteristics of [TIMP2].[IGFBP7] at two cutoffs to predict positive 
U-Score (95% CI). 

FIGURE 2: A: Renal tubular epithelial cast;     
B: Muddy brown granular cast – Am J Kidney Dis, 
66 (5) 2015; pp.748-755  


