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ABSTRACT

Background:Systemic lupus erythematosus (SLE) is a chronic autoimmune disease with
multi- organ involvement, among which kidney is one of the most commonly affected organs.
Objective: The aim of the present study is to evaluate urinary Angiostatin as a new biomarker for
early detection of lupus nephritis and its possible role in predicting disease activity.

Subjects and Methods: This was a cross-sectional cohort study conducted on 48 systemic lupus
SLE patients; to evaluate whether urinary Angiostatin be a new biomarker for early detection of
lupus nephritis. This work carried out on patients in the Nephrology and Immunology Unit of
Internal medicine department in Kobri EL Kobba Military Hospital.Subjects included in this study
were patients with age group 18-65 years old, of both sexes, diagnosed with systemic lupus
erythematosus according to the 1997 American College of Rheumatology (ACR) classification
criteria. All persons have been submitted to Full history taking, full clinical examination and
Laboratory Investigations as CBC, urine analysis, KFTs, ANA, C3, C4and anti DsDNA.
Results: The average age of all patients was (37.3 = 11.3) years, the average disease duration was
(10.46 + 6.1) years, the average age of onset was (26.25 + 8.2) years.The average SLEDAI score
was (4.4 + 3.8), and the average SLICC damage index was (1.77 = 1.34). Regarding gender of the
patients, the majority (85.4%) of patients were females; while (14.6%) were males. Regarding
renal biopsy data; the mean activity index was (5.06 + 4.04) and the mean chronicity index was
(1.68 = 1.38).Regarding ISN/RPS class, (18.8%) of patients had class-I nephritis, (47.9%) had
class-11 nephritis, (16.7%) had class-I11 nephritis, (14.6%) had class-1V nephritis, and (2.1%) had
class-V nephritis.Significant decrease in age and age of onset in active renal group; compared to
other groups. Highly significant increase in SLEDAI score in active renal group; compared to
other groups. Highly significant increase in ESR and DNA titer, in active renal group; compared
to other groups. Significant increase in activity and chronicity index and ISN/RPS class, in active
renal group; compared to other groups.SLEDAI score had a highly significant positive correlation
with Urinary Angiostatin; with highly significant statistical difference (p < 0.01). Activity and
chronicity indices had a highly significant positive correlation with Urinary Angiostatin; with
highly significant statistical difference (p < 0.01 respectively).

Conclusion:The novel urinary biomarker angiostatin differentiates active renal from active non-
renal disease in patients with SLE. The urinary level of this biomarker correlated significantly
with SLEDALI, renal SLEDAI and urine protein levels
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1.Introduction:

Approximately 35% of adults show signs of lupus nephritis at the time of SLE diagnosis and 50—
60% will develop lupus nephritis (LN) during the first 10 years of disease (1).

LN remains the major cause of morbidity and mortality in SLE patients, either as a result of renal
failure or secondary to the side effect of aggressive immunosuppressive (2) .Glomerulonephritis in
patients with SLE significantly reduces their quality of life and working ability(3).

Guidelines for LN diagnosis and management depend largely upon renal pathology, which
requires renal biopsy(4).Although renal biopsy remains the gold standard for the diagnosis and
management of LN, it has several disadvantages. Renal biopsy is invasive, with complications
such as bleeding and infection. It is also not feasible to perform renal biopsies repeatedly or
serially. Last, but not least, renal biopsy reflects only existing pathology, but cannot predict
imminent renal flare in LN patients(5).

Conventional biomarkers for LN, including anti- double- stranded DNA antibodies (dsDNA) and
complement components 3 and 4 (C3, C4), are not specific in reflecting concurrent renal activity
or predicting impending renal flare(6).

Over the past decade, a myriad of novel biomarkers has been studied in LN. Urinary biomarkers
are attractive candidates for tracking LN activity as they are directly excreted from the kidneys
and readily available for examination. However, to date, no biomarkers have been adequately
validated for routine clinical use in patients with LN(7).

Angiostatin is an endogenous angiogenesis inhibitor produced by autoproteolytic cleavage of
plasminogen and has been found to inhibit angiogenesis in cancer through the inhibition of
endothelial cell migration, proliferation and induction of apoptosis(8).

Urinary angiostatin has been shown to be elevated in patients with active SLE, particularly those
with diffuse proliferative LN. Urinary angiostatin differentiates patients with active SLE from
those with inactive SLE, and correlated significantly with SLE activity and the renal pathology
chronicity index (9).

A recent proteomic study revealed increased levels of urinary angiostatin in SLE patients
especially in patients with class IV LN, with significant correlation with renal SLICC score as
well as the renal pathology chronicity index(10).

Studies found that elevated angiostatin expression in the kidney was related to renal capillary
density loss and interstitial damage, which resulted in loss of glomerular function. Studies have
demonstrated that angiostatin levels were higher in patients with severe tubule-interstitial lesions,
and the significant correlation occurred between the biomarker and 24-h urinary protein excretion.
The elevated level of angiostatin expression may aggravate tubule-interstitial damage and
proteinuria(11).

2.Patients and Method:

This was a cross-sectional cohort study conducted on 48 systemic lupus SLE patients; to evaluate
whether urinary Angiostatin be a new biomarker for early detection of lupus nephritis. This work
carried out on patients in the Nephrology and Immunology Unit of Internal medicine department
in Kobri EL Kobba Military Hospital.
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A total of 48 SLE patients, during a period of six months. were enrolled in the study. After taking
their consent to participate in this study, the 48 SLE patients were classified according to renal
disease activity into 3 independent groups:Group I: Active non-renal group (5 patients), Group Il
. Active renal group (15 patients), Group 11 : Inactive group (28 patients). Active non-renal group
in our study (Group 1), patients had one or more of the following organ systems affected: dermal,
immunologic, central nervous system, and vascular.Active renal group in our study (Group 1),
patients had renal affection £ one or more of the following organ systems affected: hematologic,
dermal, and immunologic.SLE patients must meet the SLICC criteria for SLE diagnosis(12).

Patients included in the study were patients with age group 18-65 years old, of both sexes,
diagnosed with systemic lupus erythematosus according to the 1997 American College of
Rheumatology (ACR) classification criteria.

All patients were subjected to detailed history, full clinical examination.

2.1.Disease activity data:

Assessment of disease activity by using the SLE activity measures Systemic Lupus Erythematosus
Disease Activity Index (SLEDAI) (13).

e The SLE activity index (SLEDAI) consists of 24 variables covering 9 organ systems
(including some immunological tests) scored according to weights derived using multiple
regression techniques. A final weighted total SLEDAI score is then calculated. This
generated a weighted index of 9 organ systems for disease activity in SLE, the SLEDALI, as
follows 8 for central nervous system and vascular, 4 for renal and musculoskeletal, 2 for
serosal, dermal, immunologic, and 1 for constitutional and hematologic. The maximum
theoretical score is 105. Patient is considered to be in active state if scored 4 or more and
considered renally active if there was renal involvement in the form of proteinuria,
hematuria, urine casts or elevated serum creatinine level (13).

e Assessment of accumulated damage according to the Systemic Lupus International
Collaborative Clinics/ American College of Rheumatology Damage Index (SLICC/ACR
DI) (14).

Twelve organ systems are assessed by 41 items for damage, which is defined as non-reversible
change that is not related to active inflammation and that has occurred since the onset of lupus,
ascertained by clinical assessment and present for at least 6 months. If evidence of damage is
noted for a particular item, it is given a score of 1. Some items may score 2 points if they occur
more than once, so that the maximum possible score is 47. Scores can only increase with time, but
scores rarely reach over 12 (14).

2.2. Laboratory Investigations.

(A) Routine investigations in the form of:Complete blood count, Kidney function tests,
estimated GFR, Urine analysis, fasting glucose level, 2 hrs. postprandial glucose level, HbAL1C,
Plasma sodium, potassium, albumin, bilirubin, Anti-Nuclear Antibody level., Anti Double
Stranded DNA level, Complement 3 and 4 levels.

(B) Special investigations in the form of:Urinary Angiostatin

Details of urinary angiostatin test:

Western Blot — Urine levels of angiostatin or other plasminogen fragments were detected using
Western blot.
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Table (1): SLICC damage index(14).

[tem Score

Ocular (either eye, by clinical assessment)
Any cataract ever 1
Retinal change or optic atrophy |
Neuropsychiatric
Cognitive impairment (e.g., memory deficit, difficulty with 1
calculation, poor concentration, difficulty in spoken or written
language, impaired performance level) or major psychosis
Seizures requiring therapy for 6 months |
Cerebrovascular accident ever (score 2 if >1) 1
Cranial or peripheral neuropathy (excluding optic) 1
Transverse myelitis 1
Renal
Estimated or measured glomerular filtration rate <50% |
Proteinuria =3.5 gm/24 hours 1
or
End-stage renal disease (regardless of dialysis or transplantation) 3
Pulmonary
Pulmonary hypertension (right ventricular prominence, or loud P2)
Pulmonary fibrosis (physical and radiograph)
Shrinking lung (radiograph)
Pleural fibrosis (radiograph)
Pulmonary infarction (radiograph)
Cardiovascular
Angina or coronary artery bypass
Myocardial infarction ever (score 2 if >1)
Cardiomyopathy (ventricular dysfunction)
Valvular disease (diastolic, murmur, or systolic murmur >3/6)
Pericarditis for 6 months, or pericardiectomy
Peripheral vascular
Claudication for 6 months
Minor tissue loss (pulp space)
Significant tissue loss ever (e.g., loss of digit or limb) (score 2 if >1
site)
Venous thrombosis with swelling, ulceration, or venous stasis |
Gastrointestinal ;
Infarction or resection of bowel below duodenum, spleen, liver, or 1(2)
gall bladder ever, for cause any (score 2 if >1 site)
Mesenteric insufficiency |
Chronic peritonitis 1
Stricture or upper gastrointestinal tract surgery ever |

Musculoskeletal
Muscle atrophy or weakness 1
Deforming or erosive arthritis (including reducible deformities, |
excluding avascular necrosis)
Osteoporosis with fracture or vertebral collapse (excluding avascular 1
necrosis)
Avascular necrosis (score 2 if >1) 1(2)
Osteomyelitis 1
Skin
Scarring chronic alopecia
Extensive scarring or panniculum other than scalp and pulp space
Skin ulceration (excluding thrombosis) for >6 months
Premature gonadal failure
Diabetes (regardless of treatment)
Malignancy (exclude dysplasia) (score 2 if >1 site) 12

)

@)

——— — -

* Damage (nonreversible change, not related to active inflammation) occurring since onset of lupus,
ascertained by clinical assessment and present for at least 6 months unless otherwise stated. Repeat
episodes must occur at least 6 months apart to score 2. The same lesion cannot be scored twice.

2.3. Renal biopsy:

- Biopsies were taken in Pathology unit in Kobri El Kobba military hospital
- ISN/RPS class(15).

Including activity and chronicity indices
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Data entry, processing and statistical analysis was carried out using MedCalc ver. 18.2.1
(MedCalc, Ostend, Belgium). Tests of significance (ANOVA, Chi square tests, Pearson’s
correlation and ROC Curve analysis) were used. Data were presented and suitable analysis was
done according to the type of data (parametric and non-parametric) obtained for each variable. P-
values less than 0.05 (5%) was considered to be statistically significant.

3.Results:

The average age of all patients was (37.3 £ 11.3) years, the average disease duration was (10.46 +
6.1) years, the average age of onset was (26.25 + 8.2) years. The average SLEDAI score was (4.4
+ 3.8), and the average SLICC damage index was (1.77 £ 1.34) (Table 2)

Regarding renal biopsy data; the mean activity index was (5.06 + 4.04) and the mean chronicity
index was (1.68 + 1.38).

Regarding ISN/RPS class, (18.8%) of patients had class-I nephritis, (47.9%) had class-I1 nephritis,
(16.7%) had class-111 nephritis, (14.6%) had class-1V nephritis, and (2.1%) had class-V nephritis
(Table 3).

Comparative study between the 3 groups revealed; highly significant increase in SLEDAI score in
active renal group; compared to other groups; with highly significant statistical difference (p <
0.01).

Comparative study between the 3 groups revealed non-significant difference as regards sex,
disease duration and SLICC damage index (p > 0.05) (Table 4).

Comparative study between the 3 groups revealed; highly significant increase in activity and
chronicity index and ISN/RPS class, in active renal group; compared to other groups; with highly
significant statistical difference (p < 0.05 respectively) (Table 5).

Pearson’s correlation analysis showed that;SLEDAI score had a highly significant positive
correlation with Urinary Angiostatin; with highly significant statistical difference (p < 0.01)
(Table 6).

Pearson’s correlation analysis showed that; age and age of onset had a highly significant negative
correlation with Urinary Angiostatin; with highly significant statistical difference (p < 0.01
respectively) (Table 6).

Table (2): Basic clinical and disease activity data among 48 SLE patients

Variables Frequency (%)
Age (years) 37.3+11.3
Disease duration (years) 10.46 £ 6.1
Age of onset (years) 26.25 + 8.2
SLEDAI score 44+38
SLICC damage index 1.77+1.34
Female 41 (85.4%)
Gender Male 7 (14.6%)

SLEDAI: systemic lupus erythematosus disease activity score. SLICC: SLE International
Collaborative Clinic.
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Table (3): Renal biopsy data among 48 SLE patients:

Variables Frequency (%)
Activity index 5.06 £ 4.04
Chronicity index 1.68 +1.38
I 9 (18.8%)
I 23 (47.9%)
ISN/RPS class Il 8 (16.7%)
\Y 7 (14.6%)
\% 1 (2%)

ISN/RPS: International Society of Nephrology (ISN)/Renal Pathology Society (RPS)

Classification of lupus nephritis (LN).

Table (4): Comparison between the 3 groups as regards basic clinical and disease activity
data using ANOVA and Chi square tests:

Active non-renal  Active renal Inactive
Variable ) (15) (28) ANOVA test
Mean + SD Mean + SD Mean + SD P value
Age (years) 34.6+8.6 30.8+6.7 41.2+12.1 =0.011*
Disease duration (years) 51+28 95+42 119+6.8 =0.052
Age of onset (years) 23.6+4.9 21.3+£6.3 29.3+8.3 = 0.005**
SLEDAI score 8+24 846+21 1.6+1.68 < 0.001**
SLICC damage index 14+1.1 22+1.1 157 +1.42 =0.221
Variable Active non-renal  Active renal Inactive Chi square test
() (15) (28) P value
Female 4 (80%) 12 (80%) 25 (89.3%) _
Gender Male 1 (20%) 3 (20%) 3 (10.7%) =0.6678

Table (5): Comparison between the 3 groups as regards renal biopsy data using ANOVA

and Chi square tests:

Active non-renal Active renal Inactive ANOVA test
- () (15) (28)
Variable Mean =
Mean = SD Mean £ SD sD - P value
Activity index 2407 10.66 + 1.34 ii * < 0.001**
Chronicity index 1+0.7 32+1.1 1+0.86 <0.001**
Variable Active non-renal Active renal Inactive Chi square test
(5) (15) (28) P value
8
0 0
I 1 (20%) 0 (0%) (28.6%)
19
0 0
ISN/RPS class . 4 (80%) 0 (0%) (67.9%) <0.001**
i 0 (0%) 8 (53.3%) 0 (0%)
IV 0(0%) 7 (46.7%) 0 (0%)
\Y 0 (0%) 0 (0%) 1 (3.5%)
6816
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Table (6): Pearson’s correlation analysis for clinical / laboratory / histological Factors
associated with Urinary Angiostatin

Urinary Angiostatin

Associated Factor

r P
Age (years) -0.4232 =0.0027**
Disease duration (years) -0.1586 =0.2818
Clinical Age of onset (years) -0.4370 =0.0019**
SLEDAI score 0.6725 <0.0001**
SLICC damage index 0.2036 =0.1650
Hb (g/dL) -0.02662 =0.8574
PLT (10°/uL) 0.2063 =0.1595
TLC (10*/uL) -0.1850 =0.2082
ESR (mm/h) 0.4324 =0.0021**
CRP (mg/dL) 0.2055 =0.1612
Creat. (mg/dL) 0.08544 =0.5636
Lab Na (mEg/L) -0.07051 =0.6339
K (mEg/L) 0.1666 =0.2576
Alb. (g/dL) -0.7186 <0.0001**
T. Bil. (mg/dL) -0.1827 =0.2140
HbA1C (mg/dL) -0.2053 =0.1616
Anti-ds DNA titer 0.2657 =0.0680
C3 (mg/dL) -0.6843 <0.0001**
C4 (mg/dL) -0.6345 <0.0001**
ISN/RPS class 0.7605 <0.0001**
Histological Activity index 0.7977 <0.0001**
Chronicity index 0.6413 <0.0001**

r: Pearson’s rho (correlation coefficient).
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Figure (1):Comparison between the 3 groups as regards ISN/RPS class.
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Figure (2):Correlation between Urinary Angiostatin and SLEDAI score

4.Discussion:

Regarding clinical data, we found that; the average age of all patients was (37.3 + 11.3) years, the
average disease duration was (10.46 £ 6.1) years, the average age of onset was (26.25 + 8.2) years,
the average SLEDAI score was (4.4 + 3.8), and the average SLICC damage index was (1.77 £
1.34), the majority (85.4%) of patients were females; while (14.6%) were males which came in
agreement with El-Sayed et al.(16), Pedersen et al.(17).

Pedersen et al. (17), reported that, they performed western blot on human urine samples from
healthy controls and SLE patients with and without lupus nephritis. Mean age (range) was 41.5
(21-72) in health group, was 49.5 (30-69) in SLE without LN and was41.7 (20-73) in SLE with
LN group. Sex ratio (female: male) was 19:4 in health group, was 24:0 in SLE without LN and
was 25:9 in SLE with LN

El-Sayed et al. (16), reported that Inactive SLE was reported in 6 (24%) patients with SLEDAI =
0. Twelve (48%) patients had mild SLE activity (SLEDAI= 2— 4 with a median of 2) and 6 (24%)
had moderate lupus activity (SLEDAI = 6— 10 with a median of 6). Also reported that SLE
patients group: They were 20 (83.3 %) females and 4 (16.7 %) males.

Regarding renal biopsy data; the mean activity index was (5.06 = 4.04) and the mean chronicity
index was (1.68 + 1.38). ISN/RPS class, (18.8%) of patients had class-I nephritis, (47.9%) had
class-11 nephritis, (16.7%) had class-I11 nephritis, (14.6%) had class-1V nephritis, and (2.1%) had
class-V nephritis, which came in agreement with Brunner et al. (18) , who stated that, The GFR
was moderately associated (r = — 0.5; p < 0.005) with both histological activity (NIH-AI) and
chronicity (NIH-CI), with Disease activity was 7.8 + 5.2. Most patients had notable proteinuria at
baseline, and a majority had an active urinary sediment and ISN/RPS class IV LN. There were no
patients with class I or class VI LN. Twelve patients had an NIH-CI score of 0, and three of them
also had an NIH-AI score of 0. ISN/RPS class was Class Il was 8 (9%), Class Il was 16 (18%),
Class IV was 35 (40%), and Class V was 29 (33%).

http://annalsofrscb.ro 6818



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 6811 - 6822
Received 25 April 2021; Accepted 08 May 2021.

Comparative study between the 3 groups revealed; highly significant increase in SLEDAI score in
active renal group; compared to other groups; with highly significant statistical difference (p <
0.01), which came in agreement with Li et al. (19), which reported that, Proteomic approaches,
such as two-dimensional gel electrophoresis, mass spectrometric and/ or immunochemical
identification of proteins, surface enhanced laser desorption/ionization time-of-flight mass
spectrometry (SELDI-TOF-MS)and capillary electrophoresis-MS, have been used to screen
potential urine biomarkers that are associated with renal damages caused by LN, these revealed
that highly significant increase in SLEDAI score in active renal group.

Comparative study between the 3 groups revealed; highly significant increase in ESR and DNA
titer, in active renal group; compared to other groups; with highly significant statistical difference
(p < 0.01 respectively), which came in agreement with Yang et al. (20), who reported that Forty-
two patients fulfilling the 1997 revised American College of Rheumatology classification criteria
for SLE were recruited. These patients were further divided into SLE-active nephritis (active LN,
n = 24), SLE-renal (active LN, n = 24; and proteinuria alone, >0.5 g/day, n = 10), and SLE-non-
renal (n = 8) groups. ESR 1 hour (mm) was 44 (32) in SLE active group, was (16) 49 in SLE renal
group and was (30) (22) in SLE non-renal group.

Comparative study between the 3 groups revealed; highly significant increase in Urinary
Angiostatin, in active renal group; compared to other groups; with highly significant statistical
difference (p < 0.01,which came in agreement with Wu et al. (9), Algergawy et al. (21), Mohamed
etal. (22).

Wu et al. (9) reported that, urinary angiostatin was significantly increased in SLE patients
compared with healthy controls (p >0.0001).

Igergawy et al. (23)reported that, SLE patients had elevated urinary angiostatin as compared to
controls (P < 0.001). Levels of urinary angiostatin were higher in patients with an active LN
(lupus nephritis) than those with inactive LN (P < 0.001). LN patient’s urinary angiostatin
correlated with the renal score of the Systemic Lupus Erythematosus Disease Activity Index.
Urinary angiostatin levels varied significantly andthere is significant positive correlation (P <0.05)
levels with the activity and chronicity scores of the examined renal biopsies among the
histopathological groups.

Mohamed et al. (24) reported that, the urine levels of angiostatin in the 4 groups of subjects
studied was significantly higher in patients with active renal disease than active non-renal disease,
inactive SLE or healthy controls.

Comparative study between the 3 groups revealed; highly significant increase in activity and
chronicity index and ISN/RPS class, in active renal group; compared to other groups; with highly
significant statistical difference (p < 0.05 respectively) which came in agreement with Yang et al.
(20)and Hahn et al. 2012.

Yang et al. (20)reported that, data reveal that the SLE-renal group had higher SLE Disease
Activity Index (SLEDAI) scores (median, 14; IQR, 10 versus median, 8; IQR, 5; P = 0.000) than
did the SLE-non-renal group.

Hahn et al.(4)reported that,glomerular disease can be classified by current ISN/ RPS
classification. In addition, disease can be evaluated for activity and chronicity and for tubular and
vascular changes. Finally, biopsies may identify additional or alternative causes of renal disease,
such as tubular necrosis related to medications, hypovolemia, or hypotension.
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Wau et al. (7)reported that, Urinary Angiostatin is Able to Discriminate Active SLE from Inactive
SLE. After determining that urinary angiostatin is significantly increased in SLE, we next asked
whether urinary angiostatin levels reflect disease severity. We further divided the SLE patients
into an inactive SLE group (SLEDAI _<2, renal SLEDAI =0), and an active SLE group (SLEDAI
>2, renal SLEDAI >0; “lupus nephritis” or “LN”). Within the inactive SLE group, we further
distinguished two subgroups: those with past history of nephritis and those without past nephritis.
Compared with healthy controls, the urinary angiostatin level was significantly increased among
the inactive SLE patients with past nephritis but not in the subgroup without past nephritis (p
<0.0001). Urinary Angiostatin reflects renal chronicity changes in Lupus nephritis in concurrent
biopsy samples. In order to evaluate precisely how well urinary angiostatin can predict particular
changes in renal pathology, we collected urine samples from the patients on the same day renal
biopsies were performed. We then measured urinary angiostatin levels and compared them with
the renal pathology activity index and the renal pathology chronicity index in these paired urine/
biopsies.

Aljaberi et al. (23)reported that urinary angiostatin was able to discriminate between active vs
inactive LN patients with good correlation to SLEDALI, renal SLEDAI and SLICC scores.

Aragoén et al. (24)reported that angiostatin levels are higher in SLE patients in remission with a
previous LN history, in comparison with SLE patients in remission without prior LN.

Our result came in disagreement with Mok et al. (25)who reported that angiostatin was able to
discriminate SLE with disease activity and renal involvement vs. SLE patients with active disease
but no renal compromise, although there was no correlation with the chronicity indexes in the
kidney biopsies. There are two possible reasons for the lack of correlation: Firstly, probably
related to the limited sample of patients with different histological classes of LN.Secondly,
considerable proportion of patients had mixed histological classes of LN in that study.

5.Conclusion

the novel urinary biomarker angiostatin differentiates active renal from active non-renal disease in
patients with SLE. The urinary level of this biomarker correlated significantly with SLEDAI, renal
SLEDAI and urine protein levels.

6.Conflict of Interest: No conflict of interest.
7.References

1. Agmon-Levin, N., M. Mosca, M. Petri, and Y. Shoenfeld. 2012. “Systemic Lupus
Erythematosus One Disease or Many?” Autoimmunity Reviews 11 (8): 593-95.

2. Borchers, Andrea T., Stanley M. Naguwa, Yehuda Shoenfeld, and M. Eric Gershwin. 2010.
“The Geoepidemiology of Systemic Lupus Erythematosus.” Autoimmunity Reviews 9 (5): A277—
87.

3. Bombardier, Claire, Dafna D. Gladman, Murray B. Urowitz, Dominique Caron, Chi Hsing
Chang, A. Austin, A. Bell, Daniel A. Bloch, Paul N. Corey, and John L. Decker. 1992.
“Derivation of the SLEDAI A Disease Activity Index for Lupus Patients.” Arthritis &
Rheumatism: Official Journal of the American College of Rheumatology 35 (6): 630-640

http://annalsofrscb.ro 6820



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 6811 - 6822
Received 25 April 2021; Accepted 08 May 2021.

10.

11.

12.

13.

14.

15.

Hahn, Bevra H., Maureen A. Mcmahon, Alan Wilkinson, W. Dean Wallace, David I. Daikh,
John D. Fitzgerald, George A. Karpouzas, Joan T. Merrill, Daniel J. Wallace, and Jinoos
Yazdany. 2012. “American College of Rheumatology Guidelines for Screening, Treatment, and
Management of Lupus Nephritis.” Arthritis Care & Research 64 (6): 797—808.

Mok, Chi Chiu. 2010. “Biomarkers for Lupus Nephritis: A Critical Appraisal.” Journal of
Biomedicine and Biotechnology 2010: 1-11.

Parikh, Samir V., Anthony Alvarado, Ana Malvar, and Brad H. Rovin. 2015. “The Kidney
Biopsy in Lupus Nephritis: Past, Present, and Future.” Seminars in Nephrology 35 (5): 465-77.
Pedersen, Hege L., Kjersti D. Horvei, Dhivya Thiyagarajan, Gudrun E. Norby, Natalya
Seredkina, Gabriella Moroni, Gro @ Eilertsen, Hallvard Holdaas, Erik H. Strgm, and
Gunnstein Bakland. 2018. “Lupus Nephritis: Low Urinary DNase | Levels Reflect Loss of Renal
DNase I and May Be Utilized as a Biomarker of Disease Progression.” The Journal of Pathology:
Clinical Research 4 (3): 193-203.

Reilly MS, Pirie-Shepherd S, Lane WS, and Folkman J. 1999. “Antiangiogenic activity of the
cleaved conformation of the serpin antithrombin.” Science 285: 1926 —1928, 1999.

Wou, Tianfu, Yong Du, Jie Han, Sandeep Singh, Chun Xie, Yuyuan Guo, Xin J. Zhou, Chul
Ahn, Ramesh Saxena, and Chandra Mohan. 2013. “Urinary Angiostatin - A Novel Putative
Marker of Renal Pathology Chronicity in Lupus Nephritis.” Molecular & Cellular Proteomics:
MCP 12 (5): 1170-79.

Soliman, Samar, Fatma A. Mohamed, Faten M. Ismail, Samantha Stanley, Ramesh Saxena,
and Chandra Mohan. 2017. “Urine Angiostatin and VCAM-1 Surpass Conventional Metrics in
Predicting Elevated Renal Pathology Activity Indices in Lupus Nephritis.” International Journal of
Rheumatic Diseases 20 (11): 1714-27.

Xia, Yuan-Yuan, Ru Bu, Guang-Yan Cai, Xue-Guang Zhang, Shu-Wei Duan, Jie Wu, Di
Wu, and Xiang-Mei Chen. 2019. “Urinary Angiostatin: A Novel Biomarker of Kidney Disease
Associated with Disease Severity and Progression.” BMC Nephrology 20 (1): 118.

Petri, Michelle, Ana-Maria Orbai, Graciela S. Alarcon, Caroline Gordon, Joan T. Merrill,
Paul R. Fortin, lan N. Bruce, et al. 2012. “Derivation and Validation of the Systemic Lupus
International Collaborating Clinics Classification Criteria for Systemic Lupus Erythematosus.”
Aurthritis & Rheumatism 64 (8): 2677-86.

Bombardier, Claire, Dafna D. Gladman, Murray B. Urowitz, Dominique Caron, Chi Hsing
Chang, A. Austin, A. Bell, Daniel A. Bloch, Paul N. Corey, and John L. Decker. 1992.
“Derivation of the SLEDAI A Disease Activity Index for Lupus Patients.” Arthritis &
Rheumatism: Official Journal of the American College of Rheumatology 35 (6): 630-640.
Gladman, Dafna, Ellen Ginzler, Charles Goldsmith, Paul Fortin, Matthew Liang, Jorge
Sanchez-Guerrero, Murray Urowitz, Paul Bacon, Stefano Bombardieri, and John Hanly.
1996. “The Development and Initial Validation of the Systemic Lupus International Collaborating
Clinics/American College of Rheumatology Damage Index for Systemic LupusErythematosus.”
Anrthritis & Rheumatism: Official Journal of the American College of Rheumatology 39 (3): 363—
369.

Weening, Jan J., Vivette D. D’Agati, Melvin M. Schwartz, Surya V. Seshan, Charles E.
Alpers, Gerald B. Appel, James E. Balow, Jan A. Bruijn, Terence Cook, and Franco
Ferrario. 2004. “The Classification of Glomerulonephritis in Systemic Lupus Erythematosus
Revisited.” Journal of the American Society of Nephrology 15 (2): 241-250.

http://annalsofrscb.ro 6821



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 6, 2021, Pages. 6811 - 6822
Received 25 April 2021; Accepted 08 May 2021.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

El-Sayed, Shereen S, Dalia H. EI-Ghoneimy, Dina A. Soliman, Marwa T. Mohamed, and
Shereen M. Gamal. 2014. “The Effect of Serum Angiotensin II and Angiotensin Il Type 1
Receptor Gene Polymorphism on Pediatric Lupus Nephritis.” Egyptian Journal of Pediatric
Allergy and Immunology 12 (1): 27-35.

Pedersen, Hege L., Kjersti D. Horvei, Dhivya Thiyagarajan, Gudrun E. Norby, Natalya
Seredkina, Gabriella Moroni, Gro @ Eilertsen, Hallvard Holdaas, Erik H. Strem, and
Gunnstein Bakland. 2018. “Lupus Nephritis: Low Urinary DNase | Levels Reflect Loss of Renal
DNase I and May Be Utilized as a Biomarker of Disease Progression.” The Journal of Pathology:
Clinical Research 4 (3): 193-203.

Brunner, Hermine I., Gaurav Gulati, Marisa S. Klein-Gitelman, Kelly A. Rouster-Stevens,
Lori Tucker, Stacey P. Ardoin, Karen B. Onel, Rylie Mainville, Jessica Turnier, and Pinar
Ozge Avar Aydin. 2019. “Urine Biomarkers of Chronic Kidney Damage and Renal Functional
Decline in Childhood-Onset Systemic Lupus Erythematosus.” Pediatric Nephrology 34 (1): 117—
128.

Li, Yajuan, Xiangdong Fang, and Quan-Zhen Li. 2013. “Biomarker Profiling for Lupus
Nephritis.” Genomics, Proteomics & Bioinformatics 11 (3): 158-65.

Yang, Chun-Chen, Song-Chou Hsieh, Ko-Jen Li, Cheng-Han Wu, Ming-Chi Lu, Chang-
Youh Tsai, and Chia-Li Yu. 2012. “Urinary Neutrophil Gelatinase-Associated Lipocalin Is a
Potential Biomarker for Renal Damage in Patients with Systemic Lupus Erythematosus.” BioMed
Research International 2012.

Algergawy, Shereen, Osama Alshaar, and Rania Zakaria. 2013. “Urinary Angiostatin As
Alternative To Biopsy In Lupus Nephritis Patients Among Egyptian.: 2719.” Arthritis &
Rheumatism 65.

Mohamed, Faten I., Fatma A. Mohamed, and Samar A. Mahmoud.2018 “Urine Angiostatin,
CXCL4 and VCAML as Predictors of Renal versus Non-Renal Activity in Lupus.”

Aljaberi, Najla, Michael Bennett, Hermine |. Brunner, and Prasad Devarajan. 2019.
“Proteomic Profiling of Urine: Implications for Lupus Nephritis.” Expert Review of Proteomics
16 (4): 303-13.

Aragon, Cristian C., Raul-Alejandro Tafur, Ana Suarez-Avellaneda, Tatiana Martinez,
Alejandra de las Salas, and Gabriel J. Tobdn. 2020. “Urinary Biomarkers in Lupus Nephritis.”
Journal of Translational Autoimmunity, 100042.

Mok, Chi Chiu, Samar Soliman, Ling Yin Ho, Fatma A. Mohamed, Faten Ismail Mohamed,
and Chandra Mohan. 2018. “Urinary Angiostatin, CXCL4 and VCAM-1 as Biomarkers of
Lupus Nephritis.” Arthritis Research & Therapy 20 (1): 6.

http://annalsofrscb.ro 6822



