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ABSTRACT

Background: Urinary biomarkers may help in identification and assessment of the activity of lupus nephritis
(LN).Urinary osteoprotegerin may reflect renal disease activity better.

Objective: To investigate urinary osteoprotegerin level as a potential marker of lupus nephritis activity.

Patients and Methods: The study included 90 individuals classified into three equal groups: Group (I):
clinically and laboratory free, Group (I1): patients without renal involvement (hon active renal group) and
Group (I11): patients with active lupus nephritis. Measurement of the level of urinary osteoprotegerin has
been done by ELISA from January 2018 till June 2019.

Results: All patients with systemic lupus erythromatosus SLE in group Il and Il had significant higher
levels in urinary Osteoprotegerin compared to the control group (I). Moreover, SLE patients with lupus
nephritis activity (Group I11) had marked increase in urinary osteoprotegerin more than SLE patients without
renal involvement (Group I1).

The study showed also that, with advance of renal histopathological class in lupus nephritis patients, the
urine OPG level showed more increase.

Conclusion: Urinary level of osteoprotegerin may be used as a biomarker for early prediction of lupus
nephritis. Also, it may be used for monitoring the progression and follow up of lupus nephritis as well as with
shifting from one class to another.
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INTRODUCTION the body. Immunologic abnormalities,
especially the production of a number of
antinuclear antibodies due to the
production of autoreactive cells and
antibodies (Massarotti et al., 2020).

Systemic lupus erythematosus (SLE) is
a chronic inflammatory disease of
unknown cause that can affect the skin,
joints, kidneys, lungs, nervous system,
serous membranes and/or other organs of
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Lupus nephritis (LN) is an important
manifestation  of  systemic  lupus
erythematosus (SLE) and adversely
affects the long term outcome. In spite of
aggressive therapy, renal outcome has not
improved over the last two decades
(Gupta et al., 2016).

Lupus nephritis occurs in over 50% of
patients with systemic lupus
erythematosus (SLE). Lupus nephritis is a
major cause of morbidity and mortality in
systemic lupus erythematosus (SLE).
Reports of 5-year renal survival with
treatment ranges from 46 to 95%. Early
diagnosis and prompt treatment, however,
may significantly improve the long-term
prognosis (Imran et al., 2016).

Biopsy of an involved organ (eg, skin
or kidney) is necessary in some cases.
Typical histologic findings in various
organs in SLE are discussed in topic
reviews devoted to the particular sites of
involvement, such as the kidney (Al-
Katheri et al., 2017).

Renal biopsy is the gold standard for
providing information on the histological
classes of lupus nephritis and the relative
degree of activity and chronicity in the
glomeruli. However, it is invasive and
serial biopsies that are impractical in the
monitoring of lupus nephritis. Thus, novel
biomarkers that are able to discriminate
lupus renal activity and its severity,
predict renal flares, and monitor treatment
response and disease progress are clearly
necessary (Tony et al., 2016).

Current laboratory markers for lupus
nephritis such as proteinuria, urine
protein-to-creatinine  ratio,  creatinine
clearance, anti-dsDNA, and complement
levels are unsatisfactory. They lack
sensitivity and specificity for

differentiating renal activity and damage
in lupus nephritis. Significant kidney
damage can occur before renal function is
impaired and first detection by laboratory
parameters. Persistent proteinuria may not
necessarily indicate ongoing inflammation
in the kidneys and may be contributed by
pre-existing chronic lesions or recent
damage in the kidneys during the course
of the disease. Flares of nephritis can
occur without any observable and recent
increase in the degree of proteinuria
(Salem et al., 2018).

Urine has been in the center of
attention among scientists of clinical
proteomics in the past decade, because it
is valuable source of proteins and peptides
with a relative stable composition and
easy to collect in large and repeated
guantities with a noninvasive procedure.
Osteoprotegerin (OPG), a member of the
tumor necrosis factor (TNF) receptor
family, has been identified as a regulator
of bone resorption. It has been
demonstrated that OPG is produced by a
variety of organs and tissues, including
the cardiovascular system (heart, arteries,
veins), lung, kidney, and immune tissues,
as well as bone (Jonker et al., 2015).

The expression and production of the
protein is modulated by various cytokines,
peptides, hormones, and drugs. Cytokines,
including TNF, interleukin (IL)-1, IL-18,
transforming growth factor (TGF), bone
morphogenetic  proteins, and steroid
hormones such as 17-estradiol are known
to up-regulate OPG mRNA levels. It is
hypothesized that kidney excretion plays
an important role in the clearance of OPG,
Thus OPG concentration in the urine
might rise in a lupus nephritis flare,
because of the increased production and
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excretion from inflamed micro vascular
endothelial cells in the kidney (James et
al., 2016).

This study aimed to assess urine
Osteoprotegerin as a potential biomarker
for lupus nephritis activity.

PATIENTS AND METHODS

The present study was conducted on 90
individuals. They were selected from
outpatient clinic and inpatient of
Rheumatology and Internal Medicine
Departments of New Damietta Hospital at
Al-Azhar University from January 2018
till June 2019.

They were classified into 3 equal groups
as follows:

- Group 1: Normal subjects, clinically
and laboratory free.

- Group 2: SLE patients without renal
involvement (non-active renal group),
they had normal serum creatinine and
no proteinuria).

- Group 3: SLE patients with active
lupus nephritis, based on results of a
kidney biopsy demonstrating immune
complex-mediated glomerulonephritis,
as well as evidence of major renal
manifestations attributable to SLE,
such as proteinuria and/or elevated
serum creatinine.

All subjects submitted to full history
taking, general and local examination and
laboratory investigations including
complete blood count (CBC), erythrocyte

sedimentation  rate  (ESR), serum
creatinine, serum cholesterol, complement
C3 and C4, anti-double strand DNA (A-
dsDNA), urine protein/creatinine ratio
(urine P/Cr ratio), renal biopsy in SLE
patients with active renal disease group,

Osteoprotegerin (OPG) concentrations
were measured in urine by ELISA. The
normal standardized value: UP to 2 ng /I.

Statistical analysis:

Data were collected, coded, revised
and entered to the Statistical Package for
the Social Science (IBM SPSS) version
20. The data were presented, mean &
standard deviations for the quantitative
data. The comparison between groups
with quantitative data and parametric
distribution were done by using One Way
Analysis of Variance (ANOVA) test.
Spearman correlation coefficients were
used to assess the significant relation
between two quantitative parameters in
the same group. Receiver Operating
Characteristic curve (ROC) was used to
assess the best cut off point between two
groups with its sensitivity, specificity,
positive predictive value (PPV), negative
predictive value (NPV) and area under the
curve (AUC). The confidence interval was
set to 95% and the margin of error
accepted was set to 5%. So, the p-value
was considered significant at P < 0.05.



2204 MAHMOUD ISMAIL ZOAIR etal.,

RESULTS

significant increase of total leukocytic
counts and platelets in active renal disease
group (Table 1).

There was a statistically significant
increase of hemoglobin in non-active
disease group and there was statistically

Table (1): Comparison between active diseases, non-active disease and control group

among CBC
Groups Control group Non active renal Active renal
(N0.=30) dlsease_group dlsease_group P value
(No.=30) (No.=30)
Parameter Mean SD Mean SD Mean SD
HB 14.29 0.58 11.88 0.78 9.30 0.80 0.001
TLC 7.09 1.74 11.55 3.03 11.90 4.08 0.001
PLT 321.13 70.12 141.90 30.27 16;)'0 53'3 0.001
Post hoc test (LSD)
Control group VS | Control group VS Non active disease
non active Active group VS
disease group disease group active disease
HB 0.001 0.001 0.001
TLC 0.001 0.001 0.024
PLT 0.001 0.001 0.563

and creatinine in active renal disease

group (Table 2).

There was a statistically significant
increase of erythrocyte sedimentation rate

Table (2): Comparison between active diseases, non-active disease & control group

among ESR and creatinine

Groups Control arou Non active renal Active renal
(No —gO) P disease group disease group P value
T (No.=30) (No.=30)
Paramete Mean SD Mean SD Mean SD
ESR 10.00 2.55 46.67 14.13 72.87 9.95 0.001
CREAT 0.95 0.22 0.99 0.18 2.96 0.87 0.001
Post hoc test
Control group VS | Control group VS Non active disease
non active Active group VS
disease group disease group active disease
ESR 0.001 0.001 0.001
CREAT 0.769 0.001 0.001
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There was a statistically significant There was no statistically significant
difference between control group, non- difference between non active renal group
active renal disease and active renal and active renal disease among platelets,
disease group among HB, TLC and C3, C4, and urine protein/creatinine ratio

PLT,Esr,Creatinine,Cholesterol,C3,C4,An (Table 3).
ti-dsDNA, Urine protein/creatinine ratio,
urine level of osteoprotegerin.

Table (3): Correlation between OPG among all CBC, ESR, Creat, C3, C4, DNA and
Urine P/cr ratio in active disease group

OPG (up tp 2 ng/l) R P value
Parameters
Hb (g/dl) -0.132 0.487
Tlc /cmm 0.346 0.061
PIt /cmm -0.155 0.414
Esr (mm/min) 0.008 0.966
Creat (mg/dl) 0.568 0.001
Chol (mg/dl) 0.088 0.642
C3 (mg/dl) 0.053 0.783
C4 (mg/dl) 0.032 0.868
Anti dna ab (lu/ml) -0.087 0.648
Urine P/ cr ratio (up to 0.3 g/mg) 0.580 0.001

OPG has positive correlation with serum creatinine and urine P/CR ratio in active
disease group (Table 4).

Table (4): Relation between OPG among biopsy in active disease group

Biopsy OPG Mean SD P value
Class Il 3.74 161
Class 111 6.84 1.71 0.001
Class IV 11.75 1.70
There was a statistically significant renal biopsy classes in a direct
increase urine level of osteoprotegerin and proportional manner (Table 5).

Table (5): Cut of point, sensitivity and specificity of OPG between active disease
group and control group

Cut off
point
>1.8 0.993 93.33 100 93.7 100.0

AUC Sensitivity Specificity -PV +PV
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Figure (1) showed high sensitivity and

specificity of OPG:

- The cut of point of High sensitive OPG
>1.8.

Its sensitivity is 92.33%.

- Its specificity is 100%.

The positive predictive value is 100%.
- The negative predictive value is 93.7%.

OPG

100 |-

- | Sensitivity: 93.3
|_ | Specificity: 100.0
Criterion: >1.8

80
60 H
40H
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Figure (1): Cut of point of urine level of osteoprotegerin in active disease group

DISCUSSION

Our study has conducted on 90
individuals, divided into two groups as
follow: Group (I) 30 normal subjects,
clinically and laboratory free. Group (I1):
30 SLE patients without renal
involvement (non-active renal group),
Group (I1): 30 SLE patients with active
lupus nephritis.

Regarding to hematological findings,
our study found that there was statistically
significant difference between control
group and active renal disease among HB,
TLC and PLT but there was statistically
significant difference between non active
renal group and active renal disease
among HB, TLC only. Our results were
supported by Newman et al. (2013) who

reported that many patients have a mild
anemia, which is most often due to the
anemia of chronic diseases and
thrombocytopenia is also frequently seen.

There was a statistically significant
difference between control group and non-
active renal disease as regards to ESR and
creatinine. A similar finding was reported
by Ferguson and Waikar (2012) who
stated that most renal abnormalities
emerge soon after diagnosis as an elevated
serum creatinine concentration in patients
with SLE.

There was a statistically significant
difference between control group and non-
active renal disease as regards to
cholesterol. Abdalla et al. (2017)
mentioned that the lipid profile of the SLE
patients showed hypercholesterolemia.
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As regards to immunological finding,
there was a statistically significant
difference between control group and non-
active renal disease among C3 only and
statistically significant differences
between control group and active renal
disease among C3 and C4. Raymond et al.
(2018) reported that measurement of
serum complement levels C3 and C4 may
be helpful, since hypocomplementemia is
a frequent finding in active SLE.

There was a statistically significant
difference between control group and the
studied groups as regards to anti-dsDNA.
Carubbi et al. (2019) reported that anti-ds
DNA antibodies were evaluated and the
following results were obtained.

As regards to urine protein/creatinine
ratio, there was no statistically significant
difference between control group and non-
active renal disease, there  were
statistically significant differences
between control group and active renal
disease P/CR ratio. Yu et al. (2014)
mentioned that persistent proteinuria
greater than 0.5 grams per day which is
one of the American colleges of
rheumatology (ACR) diagnostic criteria of
SLE.

As regards to urine level of
osteoprotegerin, there were statistically
significant differences between control
group and non-active renal disease, with
high sensitivity (98.5%) and specificity
(92.5%), Also, there were statistically
significant difference between control
group and active renal disease among
urine level of osteoprotegerin with high
sensitivity  (92.33%) and specificity
(100%), and there were statistically
significant differences between non active
renal group and active renal disease.

The study showed also that the patient
with active lupus nephritis have higher
urine OPG level (mean: 7.11ng/l) than
lupus patients without active nephritis
(mean: 4.41 ng/l).

Statistically, there was no significant
correlation between urine OPG level in
lupus patients in non-active group and all
laboratory parameters tested in this study,
and when we made a correlation between
urine OPG in lupus patients with active
nephritis in relation to other parameters,
we found that: there was a significant
correlation between urine OPG level
among serum creatinine level and urine
protein creatinine ratio, but there was no
statistically significance among the other
laboratory parameters. EI-Shehaby et al.
(2011) reported that urinary levels of OPG
positively  correlated  with renal
involvement in lupus patients with
reasonable sensitivity, specificity, and
predictive values to detect lupus nephritis.

As regards to renal biopsy, there was a
statistically significant increase in urine
level of osteoprotegerin and renal biopsy
classes in a direct proportional manner.
When we make correlation between renal
biopsy results in lupus patients with active
nephritis in relation to osteoprtegerin, we
found that there was statistically
significant relation between the advance
of renal pathology of renal biopsy in
active lupus patients and urine OPG level.

We noticed that with the advance of
renal class in lupus nephritis patient, the
urine OPG level tends to increase, while
patients with class IV have mean urine
OPG level (11.75ng/l) higher than whom
with class 1l (6.84ng/l), higher than
whom in class Il (3.74ng/l). Gupta et al.
(2016), reported that u OPG is derived
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from kidneys and helps differentiate
active SLE patients with and without LN.
It shows modest correlation with disease
activity and has a potential to predict poor
response to therapy and relapse of LN.

In our study, urinary levels of OPG
positively correlate with lupus nephritis
patients.

CONCLUSION

Patients with lupus nephritis have
higher urine OPG level than lupus patients
without nephritis, with advance of renal
class in lupus nephritis patient, the urine
OPG level tends to increase. Urinary level
of osteoprotegerin may be used as a
biomarker for early prediction of lupus
nephritis and for monitoring and follow up
the progression of nephritis as well as
with shifting from one class to another.

Financial and Non-Financial
Relationships and Activities of Interest:
None declared by the authors.

REFERENCES

1. Abdalla MA, ElI Desouky SM and
Ahmed AS. (2017): Clinical significance
of lipid profile in systemic lupus
erythematosus patients: Relation to disease
activity and therapeutic potential of drugs.
The Egyptian Rheumatologist, 39(2): 93-
98.

2. Al-Katheri YT, Bukhari FA, Mawlawi
MM, Naji AA, Alanazi RA, Alghamdi
BA and Alghamdi AS. (2017): Diagnosis
and Management of Systematic Lupus
Erythematosus (SLE). The Egyptian
Journal of Hospital Medicine, 67(2): 672-
678.

3. Carubbi F, Alunno A, Cipriani P,
Bistoni, O, Scipioni R, Liakouli V and
Giacomelli R. (2019): Laboratory
assessment of patients with suspected

rheumatic ~ musculoskeletal  diseases:
challenges and pitfalls. Current
Rheumatology Reviews, 15(1): 27-43.

4. El-Shehaby A, Darweesh H, El-Khatib
M, Momtaz M, Marzouk S, ElI-
Shaarawy N and Emad Y. (2011):
Correlations of urinary biomarkers, TNF-
like weak inducer of apoptosis (TWEAK):
osteoprotegerin (OPG): monocyte
chemoattractant protein-1 (MCP-1): and
IL-8 with lupus nephritis. Journal of
Clinical Immunology, 31(5): 848-53.

5. Ferguson, MA and Waikar SS, (2012):
Established and emerging markers of
kidney function. Clinical Chemistry, 58(4):
680-689.

6. Gupta R, Yadav A and Aggarwal A.
(2016):  Longitudinal —assessment of
monocyte chemoattractant protein-1 in
lupus nephritis as a biomarker of disease
activity. Clinical Rheumatology, 35(11):
2707-2714.

7. Imran TF, Yick F, Verma S, Estiverne
C, Ogbonnaya-Odor C,
Thiruvarudsothy S and Kothari N.
(2016): Lupus nephritis: an update.
Clinical and Experimental Nephrology,
20(1): 1-13.

8. James AW, LaChaud G, Shen J,
Asatrian G, Nguyen V, Zhang X and
Soo C. (2016): A review of the clinical
side effects of bone morphogenetic
protein-2. Tissue Engineering Part B:
Reviews, 22(4): 284-297.

9. Jonker W, Lamoree MH, Houtman CJ
and Kool J. (2015): Methodologies for
Effect-Directed Analysis: Environmental
Applications, Food Analysis, and Drug
Discovery.  Analyzing  Biomolecular
Interactions by Mass Spectrometry, 13:
111-164.

10.Massarotti EM, Schur PH, Pisetsky DS
and Romain PL. (2020): Gastrointestinal
manifestations  of  systemic  lupus



ASSESSMENT THE ROLE OF URINE OSTEOPROTEGERIN...

erythematosus. UpToDate, Post, TW (Ed):
Pbl.UpToDate, Waltham, MA. Pp. 1-8.

11.Newman K, Owlia MB, El-Hemaidi |
and Akhtari M. (2013): Management of
immune cytopenias in patients with
systemic lupus erythematosus—old and
new. Autoimmunity Reviews, 12(7): 784-
791.

12.Raymond W, Eilertsen G and Nossent,
J. (2018): Hypocomplementemia as a risk
factor for organ damage Accrual in
patients with systemic lupus
erythematosus. Journal of Immunology
Research, 40(3): 138-150.

13.Salem MN, Taha HA, El-Feqi MA, Eesa
NN and Mohamed RA. (2018): Urinary
TNF-like weak inducer of apoptosis
(TWEAK) as a biomarker of lupus

2209

nephritis. Zeitschrift fur Rheumatologie,
77(1): 71-77.

14.Tony EA, Mohammed HS, Fathi N,

Tony AA, Afifi O, Abdou MA and Fehr
A. (2016): Serum and Urinary Biomarkers
Endothelin-1, Beta-2  Microglobulin,
Cystatin C, Galectin-3 and Alpha-1-acid
Glycoprotein; Can they Surrogate Clinical
and Histological Staging in Lupus
Nephritis Patients? Journal of Arthritis,
5(6): 1-9.

15.Yu C, Gershwin ME and Chang C.

(2014): Diagnostic criteria for systemic
lupus erythematosus: a critical review.
Journal of Autoimmunity, 48: 10-13.



2210 MAHMOUD ISMAIL ZOAIR etal.,

LY Gz ot dadlaS ol 3 g mgicturg] 193 ol
51 ot A (o o B (IS
dana daal? pla Gujadlae G ol S5 gaaa A e e land 3 gana
3Okaslu
a ) Analy s il 0 LSO i o ) pud?
s a N daala clal) IS ASLICY) L o) g1 anid
raa b aldll daaly cclal) A4S ¢S] g AShald) a) gal anidB

E-mail: dr mahmoudbiyaly@yahoo.com

afiga aaad o Facl Wil a a4l all 4 s sl gl L kel s&agdl A A

s s asl el aalla GAI ape 8 WL il Ll &

bl 4y oy IS o yal) L g Ly 5 5l

uM&H\wH)}P}\gww;w\qu\
;\)@\Mﬂ\wfgéﬁ\ubw\kw@;jlﬁ

.... - e__“i . P 90‘r_l9 a_&ﬂ\)j\ - S - #;‘ :M‘ dJ—LJ ‘J—’.'AJA‘
L Shl) o anha el &l Jo i o 16Y) Ayl e Lo gana A0
dpasatca aely walld 2AL Gl s e jeid by L lexag
Ay ol el A_50L () slan (n pe AN JSIL L JOEc
Gfi—e a2 85 ) aalld Sl e KL I3 e

) A8y (sl s o s

a0l e 5 asall Ls—J el —aslld__ 03l D ol e all) @AL_"\J
PPN pUTRTEN PRTPY. VY PP SO WP S ST 2 W) PVRTU P i
A0l e gt G B e oo bl Al i o penalh A jlaally



mailto:dr_mahmoudbiyaly@yahoo.com

ASSESSMENT THE ROLE OF URINE OSTEOPROTEGERIN... 2211

S\ | DU PP S IS PR VTN JURY- IV Y- ERVO R § X My
U | WSS ISR b S PPN U NS | PURTIN YR UYL | PY SN |
OST3al ) ekl

sl A el sl Cppentig sl ladi ) () S gl

O sy s sl e d W) KN Ol gil] )y aal) Al pA Al clalst)
sisdl




