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Acute tubulointerstitial nephritis (ATIN) is a type of parenchymal acute kidney injury (AKI) defined by
the presence of inflammatory cells and edema in the interstitium, often accompanied by tubulitis[1].
ATIN is estimated to account for 15-20% of parenchymal AKI and clinically presents as acute or subacute
process of renal dysfunction[2-4]. Though sensitive to steroid treatment, roughly half of ATIN patients
cannot reach complete recovery and develop chronic kidney disease (CKD). Delayed diagnostic biopsy
were correlated to poor recovery, thus identifying effective biomarkers for ATIN was demanded[3, 5, 6].
But studies focusing on biomarkers in ATIN is very limited[7-10]. In this study, we analyzed urinary kidney
injury molecule (u-KIM-1) and urinary sC5b-9(u-sC5b-9) levels in a cohort of ATIN patients and
evaluated their biomarker roles in reflecting the severity and activity of renal tubulointerstitial injury.

Background

Patients who were clinicopathologically diagnosed as ATIN from 1st January 2014 to 30th June 2016 in
our hospital were enrolled. Clinical and pathological data were analyzed. Urine samples on the day of
renal biopsy were collected and detected for urinaryu-KIM-1) and urinary soluble C5b-9 (u-sC5b-9).

Methods

Results

1.U-KIM-1 and u-sC5b-9 level in ATIN

U-KIM-1 levels were markedly increased in ATIN patients compared to healthy controls (7.4±6.3 vs
0.4±0.5ng/mg), with no significantly difference among etiologieS. Patients with AKD tended to have
higher levels of u-KIM-1 compared CKD (9.3±6.8 vs 3.9±3.2 ng/mg). Based on pathological grouping,
all four groups had elevated u-KIM-1 levels compared to healthy controls, with group A≥4&C<2
presenting the highest levels (10.6±6.5ng/ml), followed by groups A≥4&C≥2 (6.1±5.6ng/ml),
A<4&C≥2 (2.7±2.3ng/ml) and A<4&C<2 (2.7±1.9ng/ml).

The levels of u-sC5b-9 was also markedly elevated in ATIN patients compared with healthy controls
[4.1(1.7,7.2) vs 0.64(0.45,1.1)ng/mg], with no significant difference detected among patients of
different etiologies nor between AKD and CKD. There was also a significant decreasing trend of u-
sC5b-9 levels from pathological group A≥4&C<2 to the other three groups [5.3(3.4,8.9) vs 2.5(1.7,4.4)
vs 1.6(0.8,4.3) vs 2.3(0.9,4.6)]. Although the changing pattern of u-sC5b-9 levels among different
groups resembled that of u-KIM-1 levels, it seemed that u-sC5b-9 could better discriminate ATIN
patients of A≥4&C<2 from those of A≥4&C≥2 (P=0.011) than u-KIM-1 (P=0.064), which indicates an
earlier phase relevance of u-sC5b-9 in ATIN.
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2. Clinical and pathological relevance of U-KIM-1/u-sC5b-9 in ATIN

U-KIM-1 level positively correlated with urinary NAG value (r=0.542, P=0.001), microalbuminuria 
(r=0.434, P=0.005), and pathological tubular activity score (r=0.469, P<0.001).It negatively correlated 
with pathological chronicity scores, both for tubular atrophy (r=-0.359, P=0.008) and for interstitial 
fibrosis (r=-0.296, P=0.030). U-sC5b-9 level was found to be positively correlated with sCr at renal 
biopsy (r=0.306, P=0.026), and pathological activity scores both for tubular injury (r=0.413, P=0.002) 
and for interstitial inflammation (r=0.388, P=0.004). It also had negative correlations with pathological 
chronicity scores. Interestingly, u-sC5b-9 level could be associated negatively with patients’ disease 
course, i.e. the interval between disease onset and renal biopsy (r=-0.403, P=0.003), and positively 
with systemic inflammatory indicators such as ESR (r=0.515, P<0.001) and complements C3 (r=0.424, 
P=0.011) and C4 (r=0.441, P=0.008) values. We next investigated the local expression of KIM-1 and 
C5b-9 in the biopsied kidney sections from ATIN patients. KIM-1 was found to be significantly 
upregulated in the proximal tubular cells in both ATIN and ATN conditions; while the expression of 
C5b-9 only markedly increased in the renal tubular cells of ATIN patients, with a slightly increase in the 
ATN cases.

3. Diagnostic value of u-KIM-1 and u-sC5b-9 in ATIN patients

The ROC-AUC was 0.98 for ATIN (95% CI 0.96-1.0, P<0.001, sensitivity 93%, specificity 96%) with cut-off 
value for u-KIM-1 of 1.1 ng/mg; and 0.88 for ATIN (95%CI, 0.81 to 0.96, P<0.001, sensitivity 80%, 
specificity 88%) with cut-off value for u-sC5b-9 of 1.6ng/mg. 

Both biomarkers had diagnostic values in predicting active tubular injury, whereas only u-sC5b-9 was 
found to be able to predict severe interstitial inflammation, with an area under the ROC curve (AUC) of 
0.70 at a cut-off value of 5.8ng/mg (95%CI, 0.56 to 0.84, P=0.012, sensitivity 48.1%, specificity 92.3%).

For patients with pathological Activity score≥4 and Chronicity score<2, i.e. in the acute tissue injury 
phase, the AUC was 0.81 (95% CI 0.68-0.9, P<0.001, sensitivity 68%, specificity 92%) with cut-off value 
for u-KIM-1 of 7.4 ng/mg; and 0.78 (95%CI, 0.66 to 0.91, P<0.001, sensitivity 86%, specificity 64%) with 
cut-off value for u-sC5b-9 of 2.6ng/mg. The combination variable of u-KIM-1 and u-sC5b-9 had ROC-
AUC of 0.864(95%CI, 0.766 to 0.963, P<0.001, sensitivity 75%, specificity 88%) at the corresponding 
cut-off values.

To conclude, we detected two novel urinary biomarkers u-KIM-1 and u-sC5b-9 in a pathological-
diagnosed ATIN group, which indicated the correlation of u-KIM-1 towards inflammatory tubular
damage severity and the coherence of u-sC5b-9 with acute tubulointerstitium inflammation in ATIN,
providing potential urinary biomarkers for ATIN diagnosis and evaluation.

Conclusions
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