Med. J. Cairo Univ., Vol. 86, No. 5, September: 2621-2631, 2018

www.medicaljournalofcairouniversity.net

Urinary Kidney Injury Molecule 1 (U-KIM-1) as a Predictor of

Lupus Nephritis

SALWA S. EL-GENDI, M.D.*; SAMIR K. ABDUL-HAMID, M.D.*;
ASMAA O. AHMED, M.D.** and SALMA M. MOHAMMED, M.Sc.*

The Departments of Internal Medicine* and Clinical Pathology**, Faculty of Medicine, Assiut University, Assiut, Egypt

Abstract

Background: Early detection of kidney affection in sys-
temic lupus erythrematosus patients and proper monitoring
of lupus nephritis activity is very important step in improving
lupus nephritis outcome. Urinary kidney injury molecule-1
is considered as a promising biomarker of kidney injury.

Aim of Study: Use of urinary kidney molecule-1 as an
early biomarker of lupus nephritis in systemic lupus erythre-
matosus patients and detection of correlation between U—
KIM-1 and disease activity lupus nephritis.

Methods: Our study included 45 systemic lupus patients
and 15 controls. Patients divided into 3 groups ; group A (SLE
without lupus nephritis), group B (SLE with inactive lupus
nephritis) & group C (SLE with active lupus nephritis). All
patients included in this study are subjected to the following
investigations: Urinary Kim-1, complete blood picture, serum
urea &creatinine, urine analysis, 24 hour urinary proteins,
estimated GFR by CKD-EPI Creatinine Equation, complement
3 & 4, serum albumin, Anti-dsDNA antibody & ESR.

Results: Generally U-KIM-1 was significantly higher in
our patients with SLE compared with the healthy control
group. Also, patients with nephritis had significantly higher
level in comparison to those without nephritis. Our study also
showed that patients with active nephritis had significantly
higher level of U-KIM-1 in comparison to those patients with
inactive nephritis. U-KIM-1 had negative moderate significant
correlation with eGFR [-0.62 (0.001)], and Complement C3
[-0.51 (0.001)] and had positive moderate significant corre-
lation with serum creatinine [0.44 (0.001)], and renal SLEDAI
[0.62 (0.001)]. There was also a strong positive significant
correlation between U-Kim-1 and 24h-urinary proteins col-
lection [0.71 (0.001)]. Although there was negative weak
correlation between U-Kim-1.

Conclusion: Urinary kidney injury molecule -1 (KIM-1)
is considered a promising biomarker that can be used in early
detection and initial diagnosis of renal affection in systemic
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lupus erythrematosis, monitoring of activity of lupus nephritis.
And hence, can also be used in monitoring response to treat-
ment.

Recommendation: Wider studies are recommended to
detect cut off points of U-Kim-1 in lupus nephritis & active
lupus nephritis.

Key Words: SLE — U Kim-1 — Lupus nephritis.

Introduction

SYSTEMIC lupus erythrematosus (SLE) is a
chronic inflammatory disease that has variable
manifestations and follows a relapsing and a remit-
ting course. More than 90% of SLE occur in wom-
en, frequently starting at child bearing age. It is
characterized by an autoantibody response to nu-
clear and cytoplasmic antigens. It can affect any
organ system, but it mainly involves the skin,
joints, kidneys, blood cells, and nervous system
1.

Lupus nephritis, one of the most serious man-
ifestations of systemic lupus erythematosus,usually
arises within 5 years of diagnosis. Renal involve-
ment or lupus nephritis (LN) still occurs in up to
50% of SLE patients [2].

Severe LN has been reported to result in end-
stage kidney disease at a rate of 10%-26% [1],
which may be a result of the difficulty in recogniz-
ing a flare early enough to affect the course of the
disease; since, prompt diagnosis and earlier treat-
ment lead to better outcomes [3].

LN frequently coexists with acute and chronic
pathological renal change, and it is important when
determining the renal prognosis of patients to
understand the degree of renal damage without
performing invasive tests [4]. Thus, defining an
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early and reliable biomarker of kidney involvement
in SLE ishighly desirable [5].

Kidney injury molecule-1 (KIM-1) isatrans-
membrane protein with 1g-like and mucin domains
initsectodomain. It isbelieved to play arolein
tubulo-interstitial damage [6].

Urinary KIM-1 levels are strongly related to
tubular KIM-1 expression in experimental and in
human renal disease [7]. Studiesin human also
indicated that urinary KIM-1 was sensitive and
specific marker ofkidney injury aswell as predictors
of outcome [g].

Patients and M ethods

That study is case control study. It includes 45
patients who admitted in Rheumatology and Ne-
phrology Units or coming follow-up out patient
Clinics at Assiut University Hospital from April
2016 — Feb. 2017 and 15 healthy (control). Patients
who are divided into 3 groups:

Group A: Include (15) SLE patients without lupus
nephritis.

Group B: Include (15) SLE patients with inactive
lupus nephritis.

Group C: Include (15) SLE patients with active
lupus nephritis.

All of the patients are diagnosed according to
the American College of Rheumatology(ACR)
diagnostic criteria [9,10] . The disease activity is
assessed by the SLEDAI. A SLEDAI score 24 was
taken as an indicator of high levels of disease
activity [11] . For renal involvement, renal SLEDAI
(rSLEDAI) was used to assess kidney disease
activity. The score consists of the four kidney-
related parameters. Hematuria, pyuria, proteinuria,
and urinary casts. Scores for the rSLEDAI can
range from O (inactive renal disease) to a maximum
of 16. A rSLEDAI score 24 was taken as an indi-
cator of active LN [12]. Inactive LN was also
defined as an rSLEDAI score of<4 [13]. Systemic
lupus patients who are diabetic, hypertensive or
pyelonephritic or End Stage Renal Disease were
excluded from Study. All patientsincluded in this
st udy are subjected to the following investigations:

1- Urinary Kim-1.

2- Complete blood picture.

3- Serumurea & creatinine.
4- Urine analysis.

5- 24 hour urinary protiens.

6- Estimated GFR by CKD-EPI Creatinine
Equation.

7- Complement 3 & 4.

8- Serum albumin.

9- Anti-dsDNA antibody.

10- Erythrocyte sedimentation rate (ESR).

Satistical analysis:

Data was collected and analyzed using SPSS,
version 20. Continuous data was expressed in form
of mean * SD while nominal datawas expressed
in form of frequency (percentage). Chi test was
used to compare nominal datain different groups.
ANOVA test was used to compare means of differ-
ent variables in more than two groups followed by
Post-Hoc test to compare between each group and
others. Pearson correlation was used to test corre-
|ation between UKim-1 and serum creatinine, C3,
C4, 24h—urinary proteins and renal SLEDAI. p-
value was significant if <0.05.

Results

Table (1) showed the demographic data of the
studied subjects. It showed that there was female
predominance- 43 (72%) - and yet sex distribution
of the different groups had no statistical difference
between the groups with p-value was 0.87.

Mean (£ SD) age of all studied subjects was
29.11£6.07 years. It was noticed that there was no
statistical difference between the groups regarding
age with p-value was 0.64.

Clinical data of the studied patients were also
shown in Table (1) Positive Anti-ds DNA was
the most frequent criterion that presented in 36
(80%) patients; 15,9 and 12 patients were with
active nephritis, inactive nephritis and without
nephritis respectively. Discoid rash was the |east
frequent criterion where only three (6%) patients
had discoid rash; two of them were without nephri-
tiswhile the other patient was with active nephritis.
Cutaneous manifestations including (malar rash,
photosensitivity and discoid rash) were found in
17 (38%) patients.

It was noticed that positive Anti-ds DNA and
ANA were the most frequent criteriain patients
without nephritis where each of them occurred in
12 (80%) patients.

The most frequent criteriain patients with
inactive nephritis were hematological affection
and positive ANA presented in 11 (73.3%) and 11
(73.3%) patients respectively.

All patients with active nephritisin the study
had positive Anti-ds DNA, while 12 (80%) patients
of them had hematological affection.
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Table (1): Demographic characteristics of studied subjects.
Patients Patients with Patients with Control grou
Variables without nephritis inactive nephritis active nephritis (nZI%) P p-value
(n=15) (n=15) (n=15)
Age (years) 37.89+11.09 29.73+£8.64 26.98+6.04 30.02£7.94 0.64
Sex:
Male n (%) 2(13.3) 3 (20) 3 (20) 6 (40) 0.87
Female n (%) 13 (86.7) 12 (80) 12 (80) 9 (60)
Malar rash, n (%) 3 (20) 2(13.3) 3 (20)
Discoid rash, n (%) 2 (13.3) 0 1(6.7)
Photosensitivity, n (%) 3 (20) 2 (13.3) 4 (26.7)
Oral ulcer, n (%) 4(26.7) 3(20) 3 (20)
Arthritis, n (%) 11 (73.3) 9 (60) 9 (60)
Serositis, n (%) 5(33.3) 5(33.3) 4 (26.7)
Renal affection, n (%) 0 15 (100) 15 (100)
Neurological affection, n (%) 2(13.3) 0 2(13.3)
Hematology affection, n (%) 10 (66.7) 11(73.3) 12 (80)
Anti-ds DNA, n (%) 12 (80) 9 (60) 15 (100)
Anti-nuclear antibody, n (%) 12 (80) 11 (73.3) 7 (46.7)
- Continuous data was expressed in form mean SD while nominal data in form of frequency (percentage). p-value was significant if <0.05. N:
Number
100 Laboratory data of studied groups:
90 86.7 30 30 - Complete blood picture:
80 Regarding hemoglobin, MCV, MCH, WBCs
70 60 and platelets; it was noticed that WBCs, MCV and
60 MCH had no significant different between different
50 20 groups with p-value 0.94, 0.19 and 0.12 respec-
40 tively.
30 20 20 It was found that control group had significantly
20 133 higher platelets count and hemoglobin (p=0.001)
10 level while the three groups of patients had no
0 statistical differences between each other regarding
Patients Patients Patients Control Hb and platelets count.
without with with group
nephritis inactive active - Serum albumin:
nephritis nephritis o .
There was significant differences between the
Male Female . . ;
different groups of patients regarding serum albu-
Fig. (1): Sex distribution in the study. min level (p=0.04). Control group and patients
300 without nephritis had significantly higher (p<0.05)
level in comparison to those with inactive nephritis
250 and those with active nephritis where serum albu-
200 min was 38.13%£2.73¢g/L, 35.23+4.04, 29.93+5.56
and 28.06£4.35 and respectively.
150
It was noticed that serum albumin had no sig-
100 nificant differences between those with active
50 nephritis and those with inactive nephritis; 28.06
14.35 vs. 29.93+5.56 with p=0.33.
0

Patients with active nephritis
Patients with inactive nephritis
Patients without nephritis

Fig. (2): Clinical Data of the studied patients

- Kidney function tests:
1- Serum creatinine and serum urea:

Patient with nephritis whether active or inactive
had significant raised serum creatinine and blood
urea nitrogen in comparison to those patients with-
out nephritis and the control group (p<0.05).

It was noticed that there was no significant
difference regarding blood urea nitrogen and serum
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creatinine between patients with active nephritis
and those with inactive nephritis and between those
without nephritis and the control group (p>0.05)

2- 24h-urinary protein:

Patients with active nephritis had significantly
higher 24-h urinary protein (1412.89+£234.78mg/
24h) in comparison to other groups; 1117.98 +
201.34mg/24h in patients with inactive nephritis,
105.98+22.34 mg/24h in patients without nephritis
and 45.98+9.89mg/24h in the control group (p=
0.04).

Also, those patients with inactive nephritis had
significantly higher 24h-protien in comparison to
those without nephritis and the control group. There
was no significant difference between patients
without nephritis and the control group regarding
24h-urinary proteins (105.98 +22.34 vs. 45.98+
9.89me/day; p=0.85).

3- Estimated GFR by CKD-EPI Creatinine Equa-
tion (mL/min/1. 73m ):

The current study showed that patients with
nephritis whether active or inactive had significant-
ly low estimated GFR (eGFR) —-55.13+ 12.01 and
61.33+ 13.67ml/minute in comparison to those
patients without nephritis and the control group
(p=0.001).

There was no significant difference between
patients with active nephritis and those with inactive
nephritis and also, there was no significant differ-
ence between those without nephritis and the con-
trol group regarding eGFR (p>0.05).

- Erythrocyte sedimentation rate (ESR):

Patients with SLE (with or without nephritis)
had significantly higher ESR in comparison to the
control group with p=0.001. Those patients with
active nephritis had significantly high ESR followed
by those with inactive nephritis and those without
nephritis.

- C3andC4 level:
1- C3levdl:

Patients without nephritis and the control group
had significantly higher level of C3 111.56 +32.89
and 122.93+25.89mg/dl in comparison to those
patients with active or inactive nephritis (51.13 +
16.67 and 92.26+ 18.99mg/dl with p<0.05).

2- C4level:

Similar to C3; significantly lower level present-
ed in patients with nephritis whether active or
inactive while higher level was noticed in those
without nephritis and the control group (p=0.04).

- Anti-double strand antibodies (anti-DNA):

All patients with active nephritis were positive
for anti-DNA while only three patients from those
with inactive nephritis and three from those without
nephritis were positive. Equivocal result was no-
ticed in 7 patients; 3 from them were without
nephritis and the others had inactive nephritis
(p=0.001).

- Anti -nuclear antibodies (ANA):

Patients with SLE had significantly higher level
of ANA in comparison to the control group (p=
0.001). Patients with nephritis either active or
inactive had significantly higher level of ANA in
comparison to those without nephritis (66.78 +
15.08,48.67+ 12.87 and 66.44+% 14.78 respectively=
0.001).

Systemic lupus erythematosus disease activity
index (SLEDAI):

Based on renal SLEDAI| score; it was noticed
that none of patients without nephritis or with
inactive nephritis had pyuria, proteinuria, cast or
hematuria. A total of 7 (46.75), 5 (33.3%), 13
(86.7%) and 10 (66.7%) patients from those with
active nephritis had cast, pyuria, proteinuria and
hematuria respectively. Patients with active nephri-
tis had renal- SLEDAI 9.33+2.28.

Urinary kidney injury molecule 1 (U-Kim-1)
in the studied subjects:

Generally U-Kim-1 was significantly higher
in those patients with SLE compared with the
healthy control group. Also, patients with nephritis
had significantly higher level in comparison to
those without nephritis. In the current study; it was
noticed that patients with active nephritis had
significantly higher level of U-Kim-1 in compar-
ison to those patients with inactive nephritis (Table
4, Fig. 3).

Correlation of U-Kim-1 with serum creatinine,
eGFR, C3, C4 and 24h-urinary proteins:

It was noticed that u-Kim-1 had negative mod-
erate significant correlation with eGFR [-0.62
(0.001)], and Complement C3 [-0.51 (0.001)] and
had positive moderate significant correlation with
serum creatinine [0.44 (0.001)], and renal SLEDAI
[0.62 (0.001)].

There was a strong positive significant correla-
tion between U-Kim-1 and 24h-urinary proteins
collection [0.71 (0.001)].

Although there was negative weak correlation
between U-Kim-1 and complement C4, this corre-
lation was insignificant [-0.22 (0.12)].
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Table (2): Laboratory Data of the studied groups.
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Pa'tients Pat'ients' with Patient's with Control
Variables without mactive active group p-value
nepllrltls nepilrltls nepilrltls (n=15)
(n=15) (n=15) (n=15)

Total leucocytic count (x10 3/ml) 7.67+1.45 6.83£0.98 6.88+1.11 7.3242.33 0.94
Hemoglobin (g%) 9.75£1.09 9.67+£1.81 9.18+2.11 12.79+1.22 0.001
Mean corpuscular volume 84.461+6.99 83.401+6.42 84.66+7.77 89.09+5.14 0.12
Mean corpuscular hemoglobin 27.13+2.99 26.26+2.54 25.77+5.88 28.06+2.78 0.19
Platelets (x10 /ml) 155.26+35.78 193.8+55.87 262.98+58.89 303.99+74.55 0.001
Serum albumin (g/L) 35.23+4.04 29.93+£5.56 28.06+4.35 38.13£2.73 0.03
serum urea (mg/dl) 30.24£7.78 75.82+15.09 108.09+£19.98 28.83+7.89 0.001
Serum creatinine (mg/dl) 0.78+0.21 1.92+0.45 2.90£0.98 1.024£0.19 0.01
24h-urinary protein (mg/day) 105.98+22.34 1117.98+201.34 1412.894234.78 45.9849.89 0.04
eGFR (ml/min/1.73m2) 84.4+15.31 61.33+13.67 55.13+12.01 103.66+£26.94 0.001
Erythrocyte sedimentation rate:

I'st h (ml/h) 30.66£6.89 49.67+£12.67 84.78+£17.43 7.66+1.44 0.001

2nd h (ml/h) 49.78+11.45 64.90£17.76 111.93+25.67 14.88+3.99 0.001
Complement level (mg/dl):

C3 111.56+32.89 92.26+18.99 51.13+16.67 122.93+25.89 0.001

C4 33.90+8.94 24.99+6.89 15.89+4.44 35.09+£8.99 0.04
Anti-double antibodies: 0.001

Positive (>60 U/ml) 8(53.3) 9 (60) 15 (100)

Equivocal (40—60 U/ml) 4(26.7) 3 (20) 0

Negative (<60 U/ml) 3(20) 3 (20) 0 0
ANA (U/L) 48.67£12.87 66.44+14.78 66.78+15.08 9.39+2.78 0.001

- Data was expressed in form of mean * SD or in form of frequency (percentage) as appropriate. p-value was significant if <0.05. N: Number

Table (3): Systemic lupus erythematosus disease activity index (SLEDAI) in the studied patients.

Patients Patients with Patients with
without nephritis inactive nephritis active nephritis p-value
(n=15) (n=15) (n=15) n (%)
Urine analysis:
Cast 0 0 7 (46.7) 0.001
Hematuria 0 0 5(33.3) 0.02
Proteinuria 0 0 13 (86.7) 0.001
Pyuria 0 0 10 (66.7) 0.001
Renal SLEDAI- score 0 0 9.33+2.28 0.001

- Data was expressed in form of mean % SD or in form of frequency (percentage) as appropriate. p-value was significant
if <0.05. N: Number

Table (4): Laboratory Data of the studied groups.

Patients Patients with Patients with Control erou

Variables without nephritis inactive nephritis active nephritis (n:1§) P p-value
(n=15) (n=15) (n=15)

U-Kim-1 5.11£1.09 11.28+2.55 12.67£2.90 2.09+0.76 0.001

- Data was expressed in form of mean * SD or in form of frequency (percentage). p-value was significant if <0.05.
N: Number.
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Table (5): Correlation of U-Kim-1 with different variables in

the study.

Parameters r(p)
Serum creatinine 0.44 (0.001)
eGFR —0.62 (0.001)
Complement C3 —0.5 (0.001)
Complement C4 -0.22 (0.12)
24h-urinary proteins 0.71 (0.001)
Renal SLEDALI score 0.62 (0.001)

- Data was expressed in form of 7: Indicated strength of association
and p: p-value that was significant if <0.05.
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Fig. (4): Correlation between u-Kim-1 and serum creatinine.
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Fig. (3): Level of U-Kim-1 in the studied subjects.
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Fig. (8): Correlation between U-Kim-1 and 24h-urinary
proteins.

Discussion

Systemic lupus erythematosus (SLE) is a pro-
totypic autoimmune disease that is characterized
by systemic chronic inflammation that can affect
multiple major organ systems. A major cause of
morbidity and mortality among patients with SLE
is kidney affection, known lupus nephritis (LN)
[14] . Lupus nephritis (LN) is known to be the most
serious complication of SLE and the strongest
predictor of poor outcome. Early detection and
treatment of renal involvement can significantly
improve renal outcome [15]. Our study is case
control study which included 45 patients with SLE
and 15 controls to evaluate role of urinary kidney
injury molecule-1 (U-Kim-1) as a predictor of
lupus nephritis in systemic lupus erythematous
(SLE) patients. Our study showed that no signifi-
cant sex difference between studied diseased groups

p-value was 0.87, which was in contrast with Julie
and Chaim, study which showed that SLE typically
affects females more than males; however male
SLE patients often have more severe disease than
females. Also lupus nephritis is more frequent in
men than women, and several groups identified
male gender as a risk factor for progression to
renal failure. The specific differences in pathogen-
esis among genders may be due to genetic, hor-
monal, and immune responses. Further research is
warranted to further study these differences [16].
Laboratory data of our studied groups showed
significant differences between the different groups
of patients regarding serum albumin level (p=
0.04). Control group and patients without nephritis
had significantly higher (»<0.05) level in compar-
ison to those with inactive nephritis and those with
active nephritis. Patients with active nephritis had
significantly higher 24-hr urinary proteins in com-
parison to other groups. Also, those patients with
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Fig. (9): Correlation between U-Kim-1 and renal SLEDAL

inactive nephritis had significantly higher 24h-
protien in comparison to those without nephritis
and the control group. These results were consistent
with Yip et al., who demonstrated that serum albu-
min is inversely associated with SLE disease ac-
tivity and this association was stronger in those
with LN and especially in those with proteinuria
[17]. Also Sui and Jia,who highlight in their paper
that nephrotic-range proteinuria, elevated total
cholesterol level and decreased serum albumin
levels may reflect the activity and severity of renal
damage in SLE patients [18].

Patients without nephritis and the control group
had significantly higher level of C3 and C4 in
comparison to those patients with active or inactive
nephritis p<0.05. That was consistent with Naray-
anan et al., who observed in their prospective study
that 12 out of 13 (92.3%) patients with active renal
involvement had low C3 levels and 11 (84.6%)
had low C4 levels.Low C3 and C4 levels were
noticed in 43% and 53% of non-renal flares respec-
tively. There is a negative correlation between
SLEDALI scores and both C3 and C4 levels in renal
flares [19]. Petri et al., in their prospective cohort
study of 185patients with SLE had observed de-
crease in C3 and C4 titres in 44% and 41% of the
disease flares respectively [20].

However, Birmingham et al., study demon-
strates the poor clinical utility of serial serum C3
or C4 measurements alone to forecast or identify
an SLE renal flare [21].

The reasons for the discrepancies across studies
are multifactorial, including differences in study
design, ethnicity, baseline clinical characteristics
and renal parameters.
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All patients with active nephritisin our study
were positive for anti-DNA while only three pa-
tients from those with inactive nephritis and three
from those without nephritis were positive. Many
studies proved that Anti-dsDNA antibodies are
considered as'serological markers for SLE and
associated with LN activity and prognosis [22,23] .
Linnik et al., in amulticenter study of 487 lupus
nephritis cases found that changes in the titer of
anti-dsDNA measured by a Farr assay correlated
with arisk of renal flares and wasinversely corre-
lated with serum C3 levels [24] . Narayanan et al.,
found that the anti-dsDNA levels were elevated in
all patients with predominant renad flare. In non-
renal flare anti-dsDNAtitre was raised only in 35%
cases. Thereis astrong positive correlation between
SLEDAI scores and anti-dsDNA levels [19] . The
factors associated with LN outlined in the Ouraniaet
a., study are the presence of anti-dsDNA, anti-Sm
antibodies and of LA [25]. However, in a prospective
study of 53 SLE patients, Ho et a., reported that
at the time of lupus flares including renal flares,
the serum titer of anti-dsDNA often decreased after
apreviousrise. As per the authors, the decrease
may represent deposition of immune complexes
during the disease flare [24] . InFu et a., review
provides evidence that anti-dsDNA antibodies have
alimited value in the diagnosis of SLE. These
antibodies are useful in confirming the diagnosis
in the clinical settings when SLE islikely to be
the diagnosis. They have limited usefulnessin
monitoring disease activities and in predicting
flares. In contrast to the current dogmathat these
antibodies may initiate lupus nephritis, they are
not necessary or sufficient to cause lupus nephritis
[26] .

Patients with SLE in our study had significantly
higher level of ANA in comparison to the control
group (p=0.001). Patients with nephritis either
active or inactive had significantly higher level of
ANA in comparison to those without nephritis.
Lupus nephritisis generally associated with ANA
positivity [27] . However, ANA isnegative in ap-
proximately 5% of patients diagnosed as SLE [28].
Lupus nephritisis frequently associated with ANA
and anti-dsDNA.. On rare occassions, the serological
markers may be initially absent, but they become
positive after some time in most patients [29] .
Wistowska et a., mentioned that higher values of
ANA and anti-dsDNA antibodies were found more
often in patients with lupus nephritis [30] .

Studies in human indicated that urinary KIM-
1 was sensitive and specific marker of kidney
injury aswell as predictors of outcome [8] .

In our study UKim-1 was significantly higher
in our patients with SLE compared with the healthy
control group. Also, patients with nephritis had
significantly higher level in comparison to those
without nephritis. Our study also showed that
patients with active nephritis had significantly
higher level of U-Kim-1 in comparison to those
patients with inactive nephritis. Nozaki et al., have
also concluded in their cross-sectional study that
Kim-liselevated in SLE patientswith LN and is
closely associated with renal disease severity.
U—Kim-1 levels and t-Kim-1 expression were
markedly elevated in active LN with different
extents of tubular atrophy and fibrosis, interstitial
fibrosis, and inflammatory cell infiltration [4]. In
previous studies, the U-Kim-1 levels were el evated
in CKD patients including those with LN, and they
were correlated with tubul ointerstitial lesions [31,32] .

Our study showed that U-Kim-1 had negative
moderate significant correlation with eGFR [-0.62
(0.001)], and Complement C3 [-0.51 (0.001)] and
had positive moderate significant correlation with
serum creatinine [0.44 (0.001)], and renal SLEDAI
[0.62 (0.001)]. There was also a strong positive
significant correlation between U-Kim-1 and 24h-
urinary proteins collection [0.71 (0.001)]. Although
there was negative weak correlation between
UKim-1 and complement C4, this correlation was
insignificant [-0.22 (0.12)].

Nozaki et al., results showed that the U Kim-
1 levelswere also significantly correlated with
proteinuria (r=0.39; p=0.004). The U-Kim-1 levels
at baseline were significantly correlated with eGFR
(r=—0.72; p=0.005) and sCr (r=0.53; p=0.005) after
6-8 months of treatment, but there was no correla-
tion between the U-Kim-1 levels at baseline and
the urinary protein-to-Cr ratio after 6-8 months of
treatment of active lupus nephritis. U-Kim-1 levels
and t-Kim-1 expression correlated with renal pa-
rameters of disease activity and histological sever-
ity, but not with systemic parameters of lupus
disease activity (the total SLEDALI, anti-DNA
antibodies, and C4) [4].

Several studies indicated use of Ukim-1 asa
predictor or a biomarker with other forms of renal
injury including (Tubular injury, AKI, CKD, CIN,
Diabetic nephropathy, Drug induced nephropathy
...tC) [33-39] .

Lobato et al., study detected atrend toward
increased baseline levels of KIM-1 and NGAL in
patients with renal impairment who progressed to
more advanced stages of CKD [40].
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Therefore elevationsin U Kim-1 levels are not
specific to nephritisin SLE; However,this does
not detract from a potentially valuable role for
Kim-1in lupus patients as suggested by the results
of our study, in theinitial diagnosis of kidney
involvement, or in subsequent monitoring of disease
activity.

In conclusion, urinary kidney injury molecule
-1(KIM -1) is considered a promising biomarker
that can be used in early detection and initial
diagnosis of renal affection in systemic lupus
erythrematosus, monitoring of activity of lupus
nephritis. And hence, can also be used in monitoring
response to treatment.

Recommendation: Our study recommends wider
studies to detect cut off points of U-Kim-1in lupus
nephritis & active lupus nephritis. Also, more
studies that include more patients , new biomarkers
and |aboratory methods are needed for early screen-
ing of systemic lupus patients, early detection of
lupus nephritis and hence, early biopsy taking and
classification of lupus nephritis. And in turn that
lead to early management of lupus nephritis patients
and thorough follow-up of disease activity & re-
sponse to treatment.
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