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Abstract

Background IgA nephropathy (IgAN), the most common primary glomerulonephritis, often presents as advanced renal
failure with end-stage renal disease at diagnosis. Tubulointerstitial injury and fibrosis on histology are the most important
predictors of renal outcome. A non-invasive biomarker is required for assessment of progression in IgA nephropathy. We
investigated the utility of blood profibrotic molecules, TGF-f1 and miRNA-21-5p (miR-21), to identify a non-invasive
biomarker for renal fibrosis in IgAN.

Materials and methods The study included 30 IgAN (mean age 31.5 +9 years) at the time of initial diagnosis, 25 age—sex-
matched healthy controls and 10 Lupus nephritis patients as disease controls. Serum TGF-f1 was analyzed by enzyme-linked
immunosorbent assay and plasma miR-21 by qRT-PCR, normalized with U6-snRNA. The levels were correlated with clinical
features, laboratory parameters, histological Oxford MEST-C score and renal outcome.

Results The serum TGF-p1 and plasma miR-21 were significantly higher in patients with IgAN than in healthy controls. TGF-
B1 significantly correlated with serum creatinine, eGFR, Oxford T score and miR-21. High plasma miR-21 was significantly
associated with T score and interstitial inflammation. On multivariate analysis, high levels of TGF-p1 and miR-21 correlated
with lower eGFR and T score, respectively. On a follow-up period of 21.5 months, high miR-21 expression at diagnosis was
associated (p=0.02) with a poor renal outcome having a shorter time to doubling of serum creatinine.

Conclusion High blood TGF-p1 and miR-21 expression at diagnosis of IgAN show significant correlation with renal func-
tion and degree of chronic tubulointerstitial injury on histology.
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Abbreviations Introduction

IgAN IgA nephropathy

LN Lupus nephritis Immunoglobulin A nephropathy (IgAN) is the most com-
CKD Chronic kidney disease mon primary glomerulonephritis in the world [1]. IgAN,
eGFR Estimated glomerular filtration rate characterized by the deposition of polymeric IgA in the
TGF-p1  Transforming growth factor-p1 mesangium, shows a variable clinical course [2, 3]. It
[818[0) Unilateral ureteral obstruction is estimated that about 30-40% of affected individuals
RQ Relative expression will progress to end-stage renal disease over a course of

20 years [4, 5]. At present, the major clinical tools for
predicting prognosis of IgAN are baseline renal func-
tion, level of proteinuria, and histological grading. The
working group of the International network and the Renal
Pathology society had proposed a Oxford histological

P4 Vinita Agrawal
vinita.agrawall5 @ gmail.com; vinita@sgpgi.ac.in

! Department of Pathology, Sanjay Gandhi Postgraduate score based on the presence of mesangial hypercellular-
Institute of Medical Sciences, Lucknow 226014, India ity (M), segmental glomerulosclerosis (S), and tubular
2 Department of Nephrology, Sanjay Gandhi Postgraduate atrophy/interstitial fibrosis [6, 7]. Among these, tubular
Institute of Medical Sciences, Lucknow 226014, India atrophy and interstitial fibrosis is the most important pre-
3 Department of Clinical Immunology, Sanjay dictor of progression and clinical outcome of IgAN, con-

Gandhi Postgraduate Institute of Medical Sciences,

. tributing to decline in renal function [8, 9]. Non-invasive
Lucknow 226014, India

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11255-023-03464-w&domain=pdf
http://orcid.org/0000-0003-1806-7142

1558

International Urology and Nephrology (2023) 55:1557-1564

biomarkers for early diagnosis of renal fibrosis can act as
important predictors of prognosis in [gAN.

Transforming growth factor p (TGF-f), a cytokine with
multiple biological properties, is involved in a patho-
physiological process that leads to chronic kidney disease
(CKD) and end-stage renal disease (ESRD) [10]. Acti-
vation of profibrotic pathways lead to elevated TGF-p1
levels in kidney [11].

MicroRNAs (miRNAs) are noncoding, single-stranded
RNA molecules 20-25 nucleotides in length, regulating
gene expression through post-transcriptional degradation
of messenger RNA or translational inhibition of protein
synthesis by binding to 3’-UTR [12]. Several studies [13,
14] have shown upregulation of miR-21 in kidney fibro-
blasts cells upon TGF- induction.

We investigated the utility of blood TGF-1 and miR-
21 in IgAN, aiming to explore the role of these molecules
as non-invasive biomarkers of kidney fibrosis predicting
the progression of IgAN.

Materials and methods
Patients

The study enrolled 65 participants including 30 patients
of IgAN, 10 biopsy-proven Lupus Nephritis and 25 age
and sex-matched persons as healthy controls and disease
controls, respectively, from July 2017 to July 2019, at the
Sanjay Gandhi Postgraduate Institute of Medical Sciences
(Lucknow, India). The diagnosis of IgAN was made on
renal biopsy after integration of light microscopy features
and immunofluorescence, characterized by presence of
dominant IgA deposits. Children (age < 18 years), elderly
(age > 60 years), and patients with known systemic dis-
ease including diabetes mellitus, hypertension, heart dis-
ease or lung fibrosis were excluded. IgAN, secondary to
liver disease, were also excluded.

Blood samples in IgAN at the time of biopsy and from
both groups of controls were collected by using ethylene
diaminetetraacetic acid (EDTA) and plain tubes. Cell-free
plasma and serum was isolated from blood samples by
centrifugation at 1500 r.p.m. for 10 min to prevent con-
tamination by cellular nucleic acids and stored at — 80 °C.

The study was approved by the Institutional Ethics
Committee. The clinical and biochemical parameters were
obtained from the Hospital information system (HIS) and
patient case files. The glomerular filtration rate (eGFR)
was estimated using the modification of diet in kidney
disease (MDRD) equation.
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Renal biopsy assessment

Renal biopsy evaluation was performed by light micros-
copy and immunofluorescence. The renal biopsy for light
microscopy was collected in 10% buffered formalin and
routinely processed. The paraffin-embedded tissue was
serially sectioned at 3 pm thickness and stained with
hematoxylin and eosin, periodic acid-schiff, Masson’s
trichrome, and sliver methenamine. Renal biopsy for
immunofluorescence (IF) was received in normal saline
and direct IF was performed for IgA, IgG, IgM, C3, Clq,
kappa and lambda. The pathologic variables were scored
according to the Oxford classification using the MEST-C
scores [6, 7]. The mesangial hypercellularity score (M)
was defined as MO if the score was <0.5 and M1, if the
score was > 0.5. Presence of endocapillary hypercellular-
ity (E1) and segmental glomerulosclerosis (S1) was noted.
Tubular atrophy and interstitial fibrosis (T) was semi-
quantitatively scored according to the percentage of the
cortical area involved: TO for 0-25%, T1 for 26-50% and
T2 for>50% [6]. The presence of crescents were scored
CO for no cellular or fibrocellular crescents; C1 for cellu-
lar/fibrocellular crescents in <25% of glomeruli; and C2
for crescents in >25% of glomeruli [7].

Determination of serum TGF-B1

Serum TGF-f1 level was estimated by using ELISA Kkits
DY240 (R&D) according to the manufacture’s protocol.
Briefly, ELISA plates were coated with mouse anti-human
TGF-B1 capture antibodies at room temperature overnight.
After blocking, diluted test serum was added, and TGF-
B1 was detected with streptavidin—horseradish peroxidase
(HRP). TGF-1 levels were determined from OD450 values
within the linear range of the standard curve via compari-
son to values obtained from dilutions of purified TGF-p1 in
duplicates.

Quantitative reverse transcription polymerase chain
reaction (qRT-PCR) for miRNA-21-5p

MiRNA from 200 pl of plasma was extracted using the mir-
Vana PARIS Kit (Ambion, Austin, TX, USA) according to
the manufacturer’s protocol. Total RNA was eluted in 50 pl
of RNase-free water and stored at — 80 °C until analysis.
The quantity and quality of RNA were assessed by Nan-
oDrop 2000 thermo scientific spectrophotometer (NanoDrop
Technologies). The concentration and purity of the miRNA
were evaluated by using the ultraviolet spectrophotometer.
Plasma samples with RNA concentration of < 10 ng/ul were
not included in the analysis of miRNA.



International Urology and Nephrology (2023) 55:1557-1564

1559

Reverse transcription (ABI prism 7900 Sequence
detection system, Applied Biosystem) was performed
using the ATagMan MicroRNA Reverse Transcription
Kit (Thermofisher) with the specific TagMan probe
microRNA Assay (Thermofisher) for miR-21-5p (Assay
ID397). U6-snRNA (Assay ID1973) was used as refer-
ence. Real-time PCR was performed with TagMan Uni-
versal Master Mix II no UNG (Thermofisher) and miRNA
specific primers (Thermofisher). For RT-QPCR, 10 pl
2 X miRcute miRNA Premix, 0.4 pl Primer (10 pM), 2 pl
miRNA ¢DNA and 7.2 pl ddH20 were mixed to make a
20 pl reaction volume. Each sample was run in triplicate.
Real-time quantitative polymerase chain reaction (RT-
QPCR) was performed at 94 °C for 2min, followed by
40 cycles at 94 °C for 20s and 60 °C for 34s. U6-snRNA
was used as an endogenous control for normalizing
the miRNA expression in plasma. Expression levels of
miRNA was calculated based on the comparative thresh-
old cycle method (RQ =274 [15].

Follow-up

The follow-up data were collected from the hospital
records and telephonic consultations. Time to doubling
of serum creatinine from the initial level at the time of
initial diagnosis was recorded. Follow-up samples could
not be collected from many patients due to the emergence
of COVID pandemic. The follow-up samples, available
in occasional patients, were, therefore, not included in
the study.

Statistical analysis

Continuous variables were compared using unpaired Stu-
dent’s test or ANOVA (Analysis of Variance) and categorical
data were analyzed using the Chi-square test. Correlation
between different parameters was performed using Pearson
and spearman’s correlation coefficient. Simple linear and
multivariate regression analysis was used to study the inter-
relationship between histological scores, clinical parameters
and profibrotic biomarkers. Kaplan—-Meier plots with log
rank test and Cox Proportional Hazards regression was used
to evaluate time to doubling of serum creatinine on follow-
up with various variables. IBM SPSS (Statistical Package of
the Social Science), version 20, was used for statistical anal-
ysis and P value less than 0.05 was considered as significant.

Results

Table 1 mentions the baseline characteristics of IgAN, dis-
ease controls (lupus nephritis) and healthy controls. The
mean age in IgAN was 31.5 +9 years (range 18-49) and
M: F ratio was 1.5:1. Twenty-two patients had hyperten-
sion. The mean 24-h proteinuria was 4.5 +4gm/day (range
0.33-16.3). The mean s. creatinine was 2.80+ 1.6 mg/dl
and the mean eGFR was 39.8 +27.8 ml/min/1.73 m? (range
8-92).

On the basis of Haas’s classification for IgAN, 5 (16.6%)
were class I, 4 (13.3%) class II, 3 (10%) class 111, 7 (23.3%)
class IV and 10 (33.3%) class V. According to Oxford clas-
sification, most (25/30; 83.3%) of the renal biopsies showed

Table 1 Clinical and laboratory
parameters in the IgA
nephropathy and controls

Variables Healthy control ~ IgA nephropathy (n=30) Disease controls
(n=25) lupus nephritis
(n=10)
Mean Age (years) 30+7.6 31.5+9.0 35+6
Male: female ratio 1.5:1 1.5:1 1:2.3
Hypertension 0 22 (73.3%) 6 (60%)
S. Creatinine (mg/dl) 0.69+0.1 2.80+1.6 19+1.1
eGFR (mL/min/1.73 m?) 95+0.2 39.8+£27.8 52+40
24 Hr. Proteinuria (g/day) 4.5+4.07 4+0.6
Mild (< 1 g/day) - 0.44+0.1 (n=8) -
Moderate (1-3.5 g/day) - 2.67+0.6 (n=12) 2.1+0.5 (n=6)
Severe (>3.5g/day) - 6.53+4.4 (n=10) 6+2.7 (n=4)
24 h Urine Creatinine g/day 0.45+0.04 38+1.2 1.1+0.3
TGF-p1 pg/ml 54.8+15.3 104.8 +36.7 185+27.8
MiR-21-5p avg AAct * 2.1+0.93 4.05+3.1 6.09+1.6

Data are presented as numbers (percentage), mean =+ SD

eGFR estimated glomerular filtration rate, TGF-f1 Transforming growth factor-p1

avg AAct *: AAct value of miR-21 normalized with U6-snRNA
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mesangial hypercellularity (M1). E1, S1 and C2 were seen
in 11/30 (36.6%), 14/30 (46.6%) and 2/30 (6.6%) renal biop-
sies, respectively. Mild to moderate interstitial inflamma-
tion was present in 25/30 (83.2%) biopsies. Tubular atrophy/
interstitial fibrosis (T1/T2) was found in 63% (n=19) renal
biopsies.

Serum TGF-B1 and Plasma miR-21-5p

The mean levels of serum TGF-f1 (Table 1) in healthy con-
trols, IgAN and LN were 54.8 +15.3 pg/ml, 104.8 +36.7 pg/
ml, 185 +27.8 pg/ml, respectively. In comparison with
healthy controls, serum TGF-f1 was significantly higher in
IgAN (p=0.001) and LN (p=0.007).

The mean relative expression of miR-21 measured by
qRT-PCR after normalization with U6-snRNA in healthy
controls and IgAN were 2.1 +0.93 and 4.05 +3.1, respec-
tively. The plasma miR-21-5p expression was significantly
elevated in IgAN (p=0.001, Table 1).

Correlation of TGF-B1 and miR-21-5p levels
with clinico-pathological parameters

Patients with decreased eGFR had significantly increased
TGF-B1 levels (> 60 ml/min/1.73m?, 87.2+34.8 pg/
ml: < 60 ml/min/1.73m? 119.7 +34.5 pg/ml) (p=0.001).

IgAN with presence of interstitial fibrosis/tubular atro-
phy (IF/TA) (TO vs T1: 75.8 +£33.6 vs 119+25.5 pg/
ml, p=0.002; TO vs T2: 75.8+33.6 vs 134 +13.2 pg/
ml, p=0.004) and interstitial inflammation (absence:
60.14 +16.2 vs presence: 114.2+31.2 pg/ml, p=0.001)
showed significantly raised TGF-B1 levels (Table 2). This
correlation was not found with other histological features
(M1, E1, S1, C1) of the MEST-C scores.

MiR-21-5p was found to be overexpressed in plasma
of patients with moderate and severe fibrosis IF/TA (T1/
T2) (T1: median relative expression [RQ]=4.37 [1-9.8])
or severe (T2): median RQ=7.68 [6.2-9.5]), in com-
parison to the patients with no fibrosis TO (median
RQ=1.46 [0.23-7]). Presence of interstitial inflammation
(absence RQ=1.03[0.23-1.73] vs presence RQ=4.29
[3.1-9.8]; p=0.01) and endocapillary hypercellularity (EO
RQ=2.9[1.6-4.3] vs E1 RQ=5.06[3.37-9.8]; p=0.049)
also showed significant overexpression of plasma miR-21.
This correlation was not found with M1, S1 and C1 histol-
ogy scores.

Univariate linear regression showed significant posi-
tive correlation of serum TGF-B1 with plasma expression
of miR-21-5p (spearman’s rho »=0.615, p=0.0001). High
serum creatinine (r=0.533, p=0.002), eGFR (r=—-0.684,
p=0.0001), Haas’s class (r=0.504, p=0.007), degree of
IF/TA (r=0.626, p=0.0001), interstitial inflammation
(r=0.541, p=0.002) and acute tubular injury (r=0.389,
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p=0.034) were also found to be significantly correlated
with higher levels of serum TGF-f1 levels. High plasma
miR-21-5p correlated with IF/TA (spearman’s rho r=0.768,
p=0.0001) and interstitial inflammation (spearman’s rho
r=0.417, p=0.02) (Fig 1). Plasma level of miR-21 showed
no significant association with demographic and clinical
parameters as age, sex, hypertension, serum creatinine,
eGFR and proteinuria.

To determine the independent contribution of each factor
to TGF-B1 and miR-21-5p, multivariate models were con-
structed. Backward elimination regression method showed
that high TGF-B1 significantly correlated with low eGFR
(f=-0.495, p=0.001) and high plasma miR-21 ($=0.360,
p=0.01). Plasma miR-21 significantly correlated with IF/TA
($=0.728, p=0.0001) on histology.

The median follow-up period was 21.5 months (range
4-30 months). Survival analysis was done to evaluate the
impact of the clinico-pathological parameters on time to
doubling of serum creatinine. Eleven (36.7%) patients of
IgAN showed doubling of serum creatinine with median
follow-up of 14.7 months (4-30 months). Patients were
divided into high and low plasma miR-21 levels as com-
pared with its median level (3.03, IQR 0.23-10). Shorter
time to doubling of serum creatinine was seen in presence
of interstitial fibrosis/tubular atrophy (IF/TA) (p=0.041),
interstitial inflammation (»p =0.038) and high plasma miR-
21-5p expression (p=0.02) at the time of initial diagnosis of
IgAN (Fig 2). On univariate Cox regression analysis, rela-
tive expression of plasma miR-21 (Hazard ratio (HR): 0.133
confidence interval (CI) 95% =0.017-1.068; p=0.048) was
more likely to have shorter time to doubling of serum creati-
nine. This association was not seen with TGF-f1 (p=0.170).
Multivariate cox regression analysis was not done due to
small number of events.

Discussion

One-third of IgAN progresses to end-stage renal disease
[5]. Tubular atrophy and interstitial fibrosis have significant
influence on renal outcome [16]; however, this requires
renal biopsy, an invasive procedure which cannot be done
repeatedly. Serum creatinine is not a reliable early marker
of disease progression. Circulating miRNAs, and profibrotic
cytokines like TGF-f1 have shown to be non-invasive mark-
ers for progression of disease in kidney diseases including
IgAN [17-19].

The hallmark of progressive CKD is excessive extracel-
lular matrix (ECM) production, leading to renal fibrosis.
TGF-f superfamily members have been implicated to play
pathogenetic role in development of CKD [20]. TGF-p1 is
a multifunctional cytokine that is well recognized to regu-
late a broad spectrum of cellular processes such as growth,
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Table 2 T_GF_P 1 pg/ml Group TGF-p1 pg/ml p value Relative expression of  p value
concentration in serum of miRNA-21-5p
patients compared with
clinical and histopathological Sex 0.455 0.93
parameters Female (n=12) 105.5+31.6 3.8 [2.68-9.5]
Male (n=18) 116.5+38.6 3.7 [0.23-9.8]
Non-hypertensive (n=38) 99 +29.1 0.246 3.5[0.23-5.6] 0.87
Hypertensive (n=22) 116.5+37.9 3.8 [1.14-9.8]
Proteinuria 0.102 0.89
Mild (n=8) 935+643 0159 3.21[2.5-5.9] 091
Moderate (n=12) 110.9+36.01 3.33[3.69-9.8]
Severe (n=10) 113+28.9 4.6 [0.7-8.9]
eGFR 0.001* 0.08
<60 mL/min/1.73 m* (n=3) 119.7+34.5 4.20.7-9.8]
>60 mL/min/1.73 m? (n=27) 87.2+34.8 2.1[0.23-8.9]
Mesangial hypercellularity 0.85
MO (n=5) 77.4+62.09 3.5[0.23-7.7]
M1 (n=25) 114.8+29.8 0.336 3.7 [1.14-9.8]
Endocapillary hypercellularity 0.098 0.049"
EO0 (n=19) 97.04.3+353 2.9 [1.6-4.3]
El (n=11) 119.4 +28.53 5.06 [3.37-9.8]
Segmental sclerosis 0.256 0.64
SO (n=16) 98.8+39.5 3.5[1-8.9]
S1 (n=14) 112.5+27.5 4.01 [0.23-9.8]
IF/TA 0.002* 0.004*
TO (n=11) 75.8+33.6 0.004* 1.46 [0.23-7] 0.0001*
T1 (n=15) 119+25.5 4.37[1-9.8]
T2 (n=4) 134+13.2 7.68 [6.2-9.5]
Interstitial inflammation 0.001* 0.01*
Absent (n=5) 60.14 +16.29 1.03 [0.23-1.73]
Present (n=25) 1142+31.2 4.29 [3.1-9.8]
Crescent 0.67 0.76
C0 (n=23) 101.7£35.9 0.58 3.46 [0.23-9.8] 0.68
Cl (n=5) 107.6 +36.7 4.19 [1.2-9.5]
C2 (n=2) 110+8.1 5.94 [2.9-9]

IF/TA interstitial fibrosis/tubular atrophy

*p <0.05 significant, Data are presented as mean+ SD and median (range)

differentiation, apoptosis, wound repair, and the pathogen-
esis of fibrosis [21]. TGF-B1 has been considered a potent
profibrotic mediator in this process [22, 23].

Studies on IgAN suggest a predictive utility of TGF-f1
and miR-21 expression analysis in tissue and urine [24-26].
However, the value of plasma miR-21 levels as a prognos-
tic factor for renal fibrosis in IgAN has not been reported.
Therefore, we investigated the predictive role of TGF-f1and
miR-21 in blood in IgAN and their association with disease
severity and renal outcome.

Wau et al. [27] reported that the TGF-f1/Smad signaling
pathway plays an important role in glomerular sclerosis,
renal tubular injury and interstitial fibrosis in children
with IgAN. Similarly, our study also shows significant

correlation of TGF-B1 with renal acute tubular injury,
degree of interstitial fibrosis and interstitial inflamma-
tion. Further, study done on unilateral ureteral obstruc-
tion (UUO) model suggests that miR-21 is upregulated
after in-vitro stimulation of human renal tubular epithelial
cells by TGF-p1 [28]. We also found significant positive
correlation between TGF-B1 and miR-21-5p (r=0.615,
p=0.0001).

Several miRNAs are found to be associated with kidney
disease progression and fibrosis [19, 29, 30]. Circulating
miRNA-1825 from plasma and in urinary exosomes of
CKD patients correlated with reduced eGFR [31]. MiR-
21-5p has been shown to be involved in the pathogenesis
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Fig. 1 Correlation of relative expression of miR-21-5p in immuno-
globulin A nephropathy (IgAN) with varying degree of interstitial
fibrosis/tubular atrophy (IF/TA)

of diabetic kidney disease [32], CKD, CKD with cardio-
vascular disease and renal fibrosis [33].

MiR-21-5p was overexpressed in renal tissue of CKD
[34], IgAN [35], renal fibrosis [36] and in diabetic nephropa-
thy [37]. Its expression in renal tissue of CKD patients was
also found to significantly correlate with eGFR, fibrosis, pro-
teinuria and glomerulosclerosis [34]. High miR-21-5p renal
tissue expression in diabetic nephropathy is associated with
poor renal survival [36].
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Fig.2 A IgAN patients with presence of varying degree of fibrosis
(IF/TA) (p=0.041) shows shorter time to doubling of serum cre-
atinine during median follow-up of 21.5 months. B Patients were
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Marie-Flore Hennino et al. showed high expression of tis-
sue miR-21-5p in patients of IgAN displaying tubular atro-
phy, interstitial fibrosis (miR-21-5p TO RQ median=1.23,
T1 RQ=3.01, T2 RQ=3.90) and glomerulosclerosis (SO
RQ median=1.31, S1 RQ=2.65) [35]. We also found that
circulating plasma miR-21-5p correlate with degree of inter-
stitial fibrosis and tubular atrophy (r=0.768, p=0.0001) in
IgAN. There was no association with degree of glomerulo-
sclerosis and presence of crescents. Xu BY et al. in 2020,
reported upregulated level of miRNA-21 in 48.6% (18/37)
of IgAN patients in peripheral blood mononuclear cells
(PBMCs) [38].

There were no studies done on IgAN patients to show
expression of miRNA-21-5p in plasma. We showed that
plasma miRNA-21-5p levels in IgAN correlate with pres-
ence of acute tubular injury, tubular atrophy and intersti-
tial inflammation. Our findings suggest that recruitment of
inflammatory cells due to renal interstitial inflammation
and tubular injury in IgAN releases cytokines like TGF-p,
which causes upregulation of miR-21 and accumulation of
extracellular matrix leading to renal fibrosis. The limitation
of our study is the small number of patients with a limited
power to exclude smaller differences between the groups.
Secondly, follow-up samples could were not collected due
to emergence of COVID pandemic.

Lv et al. showed 1.3-fold change of miR-21-5p in patients
of UUO with renal fibrosis as compared to controls with-
out renal fibrosis. They showed a correlation of miR-21-5p

B Survival Functions
104 } Relative
Low plasma miR-21 expression
of miR-21
L .
087 ~t=0-censored
- i-1-censored
E 05 High plasma miR-21
s
- |
3 § -
n
13
3 044
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T T T T T T T
0 5 10 15 20 % K|

follow up in months

divided into high and low plasma miR-21 levels as compared with its
median level (3.03, IQR 0.23-10). High plasma miR-21 expression
show shorter time to doubling of serum creatinine (p=0.02)
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with eGFR and interstitial fibrosis (r=0.35, p=0.04) [39].
In lupus nephritis, it has been shown that miR-21 expression
in urinary exosome was 6.6 fold upregulated and cut off
value of >4.15 correlated with severe renal fibrosis (81%
sensitivity and 72% specificity) [40].

Kaplan—Meier analysis revealed that patients with severe
tubular atrophy/interstitial fibrosis and high plasma miR-21
show shorter time to doubling of serum creatinine, suggest-
ing its role on in progression of IgA nephropathy. These data
also show that the plasma miR-21 parallel with the severity
of tubulointerstitial damage in IgAN. This suggests poten-
tial value of plasma miR-21 as diagnostic non-invasive bio-
marker. Therefore, administration of antagonist molecules of
miR-21 can successfully prevents the development of renal
fibrosis in IgA nephropathy patients.

In conclusion, our findings suggest that both TGF-f1 and
miRNA-21-5p have a role on the profibrotic pathways in
IgAN. The expression of circulating miRNA-21-5p has a
predictive role in determining poor renal outcome. There-
fore, further larger studies are required to confirm it utility
as a non-invasive profibrotic biomarker for the prediction of
IgAN progression.
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