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OLEHKA YPOBHY CD163 B MOYE KAK BUOMAPKEPA

anga AMArHOCTUKuU BOJIMAHOYHOIO HEPPUTA
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Pesiome. Llenb paGoTel — oieHUTHh ModyeBoii CD163 Kak BO3MOXHBIN OMOMapKep, YKa3bIBAaIOIIWI Ha aK-
TUBHOCTH BomdaHoYHOro Hedpurta (BH). IIpoBeneHo peTpocneKTUBHOE CPe30BOE MCCISAOBAaHUE B TPYIIIE
13 68 MalIMEHTOB C IUArHO30M «CUCTEeMHast KpacHast BomuaHka» (CKB) B TeueHue 1 roga, ¢ ydeToMm pasiny-
HBIX cTaauii BoiluaHouHOoTO HedpuTa (BH). Cpenu mauumeHToB Ob1M 38 ciaydaeB ¢ akTuBHbIM BH, 15 — ¢
uctopueit BH B HeakTuBHOI aze 1 15 — 6e3 mopaxkeHns nmouek. B ncciaemoBaHM MUCIIOJIb30BaJIM MHIEKC
SLEDAI nns knaccugukaluuy akTUBHOCTU 3a00eBaHus, NpyU 9ToM akTuBHasg BH onpenensiiack mo KoH-
KPETHBIM MapaMeTpaM MOo4YM. buoricust moyek mpoBOAMIACH Y JIUIL C aKTUBHOI 00JIe3HBIO, B COOTBETCTBUM C
YCTaHOBJICHHBIMU KPUTEPUSIMHU Kiaccrudukanny. KoMriekcHas KIMHNYecKasl OlleHKa BKITIOYaia aHaIN3bI
KPOBH, yPOBHU Oejika B Moue 1 usmMepeHre MoueBoro sCD163 ¢ momoripio MDA Tpu cTaTUCTUYECKOM aHa-
Jnm3e ipuMmeHsii SPSS, Mcnonb3ys pa3andyHble TECTHI IS CPaBHEHMS TPYII U OLIEHKU B3aUMOCBSI3U MEKITY
ypoBHsiMu SCD 163 B MoYe ¥ KITMHUYECKUMU XapaKTePUCTUKAMU, YCTAHABIMBASI JOCTOBEPHOE pa3indue IIpu
p < 0,05. Pe3ynbraThl McCAeIOBaHUSI CITOCOOCTBYIOT MMTOHUMAaHUIO MMOYeYHbIX nposiBaeHuil mpu CKB u mo-
TEHUMAJIBHON poii OMOMapKEepoOB MOUYM B MOHUTOPUHIE MPOTrPecCUr M aKTMBHOCTU 3a0o0jeBaHUs. bbuiu
IpoaHaIM3UPOBaHbI 1A00PATOPHbIE JaHHbIE 68 Y4ACTHUKOB C YCTAHOBJIEHUEM KOPPE/ISLMA MEXIy aKTUB-
HbIM BomyaHOUYHbIM HedputoMm (BH), HeakTtuBHbIM BH 1 CKB 6e3 nopaxeHus rnouyek. 3HaunMMble Koppe-
asnuu (p < 0,05) HaGmomanuck o coaepxkanumo CD163, C3, C4, ypoBHSIM TreMOIJIOOMHA, TPOMOOIIMTOB,
CBIBOPOTOYHOTO KpPeaTUHWHA, IIPOTEMHYPUHN M a30Ta MOYCBUHEI, B TO BPeMSI KaK KOJIUIECTBO JICUKOIIUTOB,
CBIBOPOTOYHBIN aibOyMuH U COD He nmokasanau 3HaYuMoil Koppeusiuuu. I[lpumeyareabHo, uto 98,5% na-
nueHToB nMenn anturela K ds-JAHK. Yposau sCD163 B Moue ObIIM CaMbIMU BEICOKMMU Y MAILIMEHTOB C aK-
tuBHOI BH. JInHeiiHast perpeccus mokasaia, 9TO CBIBOPOTOYHEIN anp0yMuH 1 COD B 3HAUUTEIBHOMN Mepe
npeackasbiBaau ypoBHU sSCD163 B Moue. OnTumaibHOe moporopoe 3HaueHue mist SCD163 B Moue st po-
THO3MPOBaHMS ITOYEYHON aKTMBHOCTHU COCTaBWJIO > 4,2 ¢ YyBCTBUTEIBHOCTHIO 60,5% 1 cielndUIHOCTHIO
66,7%. OnHako ypoBHu SCD163 He KOppeMpoBaii ¢ TUCTONATOIOTMEN OYEK 110 IIPUHSITON Kiaccuduka-
uuu. Buenpenue onpeneneHust sSCD163 B Moue B KauecTBe GuoMapKepa Jist olieHKM aktuBHocTH JIH BMecTe
C TOYHOI TpaaaliMeil Mo TMCTONATOJIOTUYSCKMM KilaccaM HyKIaeTcs B JajbHeilel oueHke. Ha maHHoM
atare ucciaenoBanus SCD163 MoxeT ObITh XOPOIIMM II0Ka3aTeJleM aKTUBHOCTU BOJIYAaHOYHOIO HedpHuTa.
Opnako sCD163 noka He MOXET 3aMEHUTh OMOICHIO TToYeK npu auddeperHumnanyu JIH mo kinaccam, mo-
CKOJIbKY OHa He 00ecrneunBaeT J0CTaTOYHOTO IIOHUMaHUs, Heo0XoaumMoro 111 apdekTuBHoro teueHus JIH.

Knrouesvie crosa: cucmemnasn kpacnas eoruanxa, Hegppum, CD163, 6uonoeuneckuii mapkep
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Abstract. Aim of the work: to evaluate urinary CD163 as a possible biomarker indicating activity of lupus
nephritis (LN). This retrospective, cross-sectional study evaluated 68 patients diagnosed with systemic lupus
erythematosus (SLE) over a year, focusing on different states of lupus nephritis (LN). Participants included 38
with active LN, 15 with a history of LN in a non-active phase, and 15 without kidney involvement. The study
utilized the SLEDAI index to classify disease activity, with active LN identified through specific urinary
parameters. Renal biopsies were performed for those with active disease, following established classification
criteria. Comprehensive assessments included blood tests, urinary protein levels, and measurement of urinary
sCD163 using ELISA. Statistical analyses employed SPSS, utilizing various tests to compare groups and assess
relationships between urinary sCD163 levels and clinical characteristics, establishing significance at p < 0.05.
The findings contribute to the understanding of renal manifestations in SLE and the potential role of urinary
biomarkers in monitoring disease progression and activity. Laboratory data from 68 participants were analyzed,
focusing on correlations among active LN, inactive LN, and SLE without renal involvement. Significant
correlations (p < 0.05) were observed in CD163, C3, C4, hemoglobin, platelets, serum creatinine, proteinuria,
and BUN, while WBC count, serum albumin, and ESR showed no significant correlation. Notably, 98.5% of
patients had positive anti-ds-DNA antibodies. Urinary sCD163 levels were highest in active LN patients. Linear
regression showed that serum albumin and ESR significantly predicted urinary sCD163 levels. The optimal
cut-off for urinary sCD163 to predict renal activity was > 4.2, with 60.5% sensitivity and 66.7% specificity.
However, sCD163 levels did not correlate with renal histopathological classifications. Integration of urinary
sCD163 as a biological marker for evaluating the activity of LN together with accurately distinguishing between
histopathological classes mostly needs to be further evaluated. To this point of the study, sSCD163 can be a good
indicator of LN activity, sSCD163 still can’t substitute for renal biopsy in differentiation of LN classes as it would
not provide the comprehensive understanding necessary for effective management of LN.

Keywords: lupus, nephritis, CD163, biomarker

active sediments and proteinuria are commonly used as
urine indicators of renal involvement, they have certain
limitations [1]. For example, individuals with LN may
have proteinuria, but the presence of leukocytes in the
urine can indicate inflammation related to interstitial
cystitis or urinary tract infection [5].

CD163 is a glycosylated transmembrane protein

Introduction

Systemic lupus erythematosus (SLE) Perhaps
one of the most well-known ongoing autoimmune
diseases, influences several organs, including the
kidney, hematological system, skin, and joints [4].

Lupus nephritis (LN) is a common progression
in up to 60% of SLE patients, with contrasting

degrees of renal damage up to 17% percent of LN
cases will eventually develop end-stage renal disease
(ESRD) [7]. Since renal contribution is a significant
indicator of prognosis, so early recognition of renal
contribution in SLE cases is crucial to prevent the
progression of ESRD [3, 20].

Although renal biopsy is currently considered the
most reliable method for diagnosing and categorizing
LN, it has limitations. It is an invasive procedure that
cannot be repeated frequently to monitor treatment
response, and the small tissue sample obtained may not
fully represent the overall extent of kidney damage [4].
In contrast, urine samples are easily obtainable and
offer a non-invasive approach to monitoring LN [5].
Non-invasive urinary biomarkers have the potential
to serve as an alternative for evaluating LN [5]. While

primarily expressed on tissue macrophages and subsets
of circulating monocytes, as a scavenger receptor it
is involved in hemoglobin clearance after hemolysis
whether occurs in physiological or pathological
scenarios [21]. It’s considered a marker for M2
macrophages that have a beneficial role in resolving
inflammation and aiding in injury recuperation [22].

Numerous glomerular disorders in humans, inclu-
ding diabetic nephropathy, ANCA-related vasculitis,
post-streptococcal glomerulonephritis, and LN, are
associated with CD163-positive macrophages [2].
Several systemic inflammatory conditions and auto-
immune diseases are associated with increased CD163
levels in tissue as well as various body fluids according
to the nature of the ongoing condition [8].
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Peripheral blood serum and urinary CDI163
amounts reflect the severity of the illness in cases of
autoimmunedisorderssuchasidiopathicinflammatory
myositis, systemic sclerosis, and rheumatoid arthri-
tis [19]. However, several investigations found a
correlation between the severity of LN and urine-
soluble CD163 [18].

The research aimed to survey whether urinary
CD163 levels from cases suffering from LN could
serve as a potential indicator of the disease’s activity
and to evaluate its ability to predict activity from active
disease and even SLE patients without renal affection.

Material and methods

Patient selection and enrollment

We conducted a retrospective, cross-sectional
study between March 1%, 2023, and February 1%,
2024. This study was carried out on 68 patients; 38
SLE with active LN, 15 participants with SLE who
had previously experienced LN but were currently in
a non-active state, and another 15 participants with
SLE did not have any kidney inflammation. The
participants were selected from both the outpatient
clinic and the inpatient department of the Internal
Medicine department in Tanta University Hospital;
informed consent was taken from all patients included
in the study. The study received approval from the
ethics committees at both the Tanta and Kafr Elsheikh
faculties of medicine. Before participation, all indi-
viduals were provided with a detailed explanation of
the study’s objectives and procedures, and informed
consent was obtained from each participant involved
in the study.

The systemic lupus international collaborating
clinics (SLICC) classification criteria were used to
diagnose systemic lupus erythematosus (SLE) and
determine its activity. Clinical nephritis was suspected
if the urine analysis revealed proteinuria exceeding
0.5 grams in a 24-hour urine collection, along with
the presence of hematuria or cellular casts, with or
without an increase in serum creatinine levels [24].

Exclusion criteria for the study included pregnant
individuals, those with active infections, and indi-
viduals with other autoimmune diseases. The research
received approval from the ethics committee at the
Faculty of Medicine, Tanta University in Egypt.

Baseline assessments and measures

The assessment of disease activity in the study was
carried out using the Systemic Lupus Erythematosus
Disease Activity Index (SLEDALI) [6]. Specifically, the
renal SLEDAI was employed to evaluate the activity
of kidney disease. This scoring system consists of four
parameters associated with the kidneys: hematuria,
pyuria, proteinuria, and urinary casts, with each
parameter assigned a score of 4. Based on the results
of the renal SLEDAI, patients were categorized as
follows: those with active LN if their renal SLEDAI
score was greater than 4, and patients with no renal
activity in their SLE if they exhibited inactive kid-

ney disease (renal SLEDAI = 0) during their clinic
visit [6].

A total of 36 patients with active LN underwent
renal biopsies, while patients with non-active LN
and those without LN did not receive biopsies. The
renal biopsies were classified according to the 2003
classification of LN established by the International
Society of Nephrology and the Renal Pathology
Society (ISN/RPS) [27].

All participants in this study underwent a series
of procedures including taking their medical history,
conductinga comprehensive clinical examination, and
performing investigations at the Clinical Pathology
Department in Kafrelsheikh University Hospital.
Venous blood samples were collected from each
patient using strict aseptic measures. The collected
blood samples were utilized to conduct a range of tests,
which encompassed a complete blood count (CBC),
assessment of serum albumin, serum creatinine, blood
urea nitrogen (BUN), and erythrocyte sedimentation
rate. Additionally, the blood samples were analyzed
for diagnostic markers of lupus, including anti-ds-
DNA antibodies and serum complement levels (C3
and C4). Furthermore, a 24-hour urine sample was
collected from each participant to measure 24-hour
urinary protein levels.

Assessment of sCD163 levels

To measure urinary sCD163 levels, mid-stream
urine samples were collected from all participants
using sterile containers. For patients with active LN,
urine samples were collected on the same day as the
renal biopsy. The urine samples were then subjected
to centrifugation at 2000-3000 rpm for 20 minutes.
After centrifugation, the supernatant was carefully
removed, divided into smaller portions (aliquoted),
and stored at temperatures between -20 to -80 degrees
Celsius for subsequent assessment of sCD163.

The quantitative determination of human sCD163
in urine was performed using an Enzyme-Linked
Immunosorbent Assay (ELISA) Kit from DL Sci &
Tech Development Co., Ltd., China. The specific
catalog number for the ELISA Kit used was DL-
CD163-Hu.

Statistical analysis

The data were analyzed using the IBM Microsoft
Statistical Package for the Social Sciences (SPSS)
version 22.0 software. The normality of quantitative
data was assessed using Kolmogorov’s test. Qualita-
tive variables were presented using numbers and
percentages, and the Monte Carlo exact test was
employed for analysis when more than 20% of ex-
pected cell values were below 5. Numerical variables
were reported as means and standard deviations or as
medians with interquartile ranges (IQR). One-way
ANOVA, Mann-Whitney U-test, and Kruskal-Wallis
test were utilized to compare variables between groups.
Receiver operating characteristic (ROC) curve analy-
sis was performed to determine the diagnostic ability
of urinary sSCD163 in predicting renal disease activity
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in SLE patients. Univariate linear regression analysis
was conducted to evaluate the impact of various socio-
demographic and clinical characteristics on urinary
sCD163 levels in SLE patients. A p-value of less than
0.05 was considered statistically significant.

Results

Demographic and laboratory data of the patients

Demographic and laboratory data including
(CD163, C3, C4, hemoglobin, platelets, WBCs,
serum albumin, serum creatinine, proteinuria, ESR,
BUN, and The levels of anti-ds-DNA antibodies were
compared among three groups: active LN, inactive
LN, and patients without renal activity. The study
consisted of 64 female and 4 male participants, with
an average age of 37.73 years.

Significant correlation (p-value > 0.05) was found
in CD163, C3, C4, hemoglobin, platelets, serum
creatinine, proteinuria and BUN between the three
groups, no significant correlation (p-value < 0.05) was
found in WBCs count, serum albumin level nor ESR
level

Out of 68 patients with SLE 67 (98.5%) patients
had positive anti-ds-DNA; 38 of which were active

LN patients (100.0% of active LN patients), 14 Non-
active LN patients (93.3% of Non-active LN patients)
and the rest 15 were SLE without nephritis patients
(100.0% of SLE without nephritis patients) (Table 1).

Levels of sSCD163 among the three groups showed
a highly significant correlation, Active LN showed the
highest levels when compared to non-active LN and
SLE without nephritis (Table 1, Figure 1).

Impact of socio-demographic and clinical chara-
cteristics on urinary sCD163 levels in patients with
systemic lupus erythematosus

A linear regression model was employed to
examine the impact of socio-demographic and
clinical characteristics on urinary sCD163 levels in
patients with systemic lupus erythematosus. This
analysis aimed to determine the extent to which these
variables influenced the levels of urinary sCD163.
Serum albumin and ESR were the main significant
predictors found in this model with p values of 0.004
and < 0.0001 respectively (Table 2).

The ability of urinary sCD136 to predict renal
activity

The optimum cut-off value for urinary sCD136
to predict renal activity was > 4.2 with a sensitivity of
60.5%, specificity of 66.7, the area under the curve

TABLE 1. CLINICAL CHARACTERISTICS OF SYSTEMIC LUPUS ERYTHEMATOSUS PATIENTS WITH AND WITHOUT ACTIVE

RENAL DISEASE
charcal::rt‘(l:r?s!tics ?:Ijé; A((;ti:zls_)N Norz;}a:tilvse) LN Stlil;l:ll:it:ic;m p-value
variables (n=15)
Age (years) 37.73+12.37 36.89+14.19 40.73+8.53 36.86+10.73 0.421
Male 4 (5.9%) 0 (0.0%) 0 (0.0%) 4 (26.7%)
Sex 0.003*
Female 64 (94.1%) 38 (100.0%) 5 (100.0%) 11 (73.3%)
CD163 level (ng/mL) 5.38 (1.87-10.48) 8 (3.5-7.7) 1.1 (0.9-1.6) < 0.0001*
Complement C3 (mg/dL)| 24.0 (12.0-110.0) | 18.0(10.0-23.25) [114.0 (110.0-148.2)|102.5 (30.0-134.2) |< 0.0001*
Complement C4 (mg/dL)| 14.0 (12.00-22.25)| 14.0 (12.0-17.5) 23.5(15.0-33.0) 13.5 (8.0-18.5) 0.013*
Haemoglobin (g/dL) 3.9 (1.4-5.9) 9.0 (8.3-10.0) 10.0 (9.0-13.0) 9.5 (8.5-11.0) 0.005*
Platelets (x 103/uL) 165.0 (150.0-189.0)(186.0 (158.0-210.0)| 165.0 (150.0-175.0)[ 156.0 (125.0-175.0)| 0.040*
WBCs (x 103/uL) 4.8 (4.1-6.4) 4.2 (3.7-5.4) 1(4.3-6.4) 6.9 (3.1-8.3) 0.076
Serum Albumin (gm/dL) 4.0 (3.5-5.0) 3.5(2.4-7.5) 0 (4.0-4.5) 4.5 (3.5-5.0) 0.408
Serum Creatinine (mg/L)| 1.5 (0.9-1.9) 1.8 (1.5-2.6) 1.2 (0.9-1.6) 0.9 (0.8-0.9) < 0.0001*
Proteinuria (g/24 h) 1.3 (0.4-4.0) 2.9(1.8-4.8) 0.6 (0.4-1.0) 0.2 (0.1-0.2) < 0.0001*
ESR (mm/1st h) 110.0 (100.0-110.0)| 110.0 (107.0-110.0)| 100.0 (10.0-115.0) |100.0 (90.0-110.0) | 0.194
BUN (mg/dL) 65.0 (65.0-98.7) 65.0 (65.0-110.0) 65 (65) 65.0 (19.0-65.0) [<0.0001*
+ ve anti ds-DNA 67 (98.5%) 38 (100.0%) 14 (93.3%) 15 (100.0%) 0.138

Note.

*, significant. Values are presented as number (%), median (IQR) and mean=SD. SLE, systemic lupus erythematosus; ALN,

active lupus nephritis; ILN, inactive lupus nephritis; NRA, no-renal activity; RBCs, red blood cells; WBCs, white blood cells; ESR,
erythrocyte sedimentation rate; BUN, blood urea nitrogen; Anti-dsDNA antibody, anti-double stranded deoxyribonucleic acid

antibody.
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TABLE 2. COMPARISON OF URINARY sCD163 LEVELS
WITH PATHOLOGICAL CLASSIFICATION OF RENAL
BIOPSY IN ACTIVE LUPUS NEPHRITIS PATIENTS

Clinical characteristics

Univariate regression

labl analysis
variables
B (95% Cl) p-value
-0.11
Age (years) (-0.54-0.31) 0.588
8.49
Sex Female (-13.92-30.90) 0.452
Male - -
Complement C3 (mg/dL) | 17‘_%%73) 0.185
Complement C4 (mg/dL) -0 23__%%% 0.290
Haemoglobin (g/dL) -3 37'_%2%) 0.953
Platelets (x 103/uL) o 05_%220) 0.580
WBCs (x 103/uL) 2 18'_01'23;) 0.619
Serum Albumin (gm/dL) (1 45_;';’5’) 0.004*
Serum Creatinine (mg/dL) | , o 4_17'3&) 0.655
Proteinuria (g/24 h) (-1 94_02";'3%) 0.703
ESR (mm/1= h) 080 - 033 |<0.0001"
BUN (mg/dL) 0.0 1_%_13%) 0.051
. 7.97
+ ve anti-ds-DNA (-35.98-51.93) 0.718

Note. Values are presented as median (IQR). LN, lupus
nephritis; ALN, active lupus nephritis; ILN, inactive lupus

nephritis.

TABLE 3. LINEAR REGRESSION MODEL FOR
SOCIODEMOGRAPHIC AND CLINICAL CHARACTERISTICS
AFFECTING URINARY sCD163 LEVELS IN SYSTEMIC
LUPUS ERYTHEMATOSUS PATIENTS

Renal biopsy LN class Urinary sCD163
in.. Median (IQR)
patients Active LN (n = 36)
class lll (n =19) 5.3 (1.4-5.4)
class IV (n = 28) 10.4 (1.8-11.1)
classV (n=1) 2.7
p-value 0.211

Note. *, significant. RBCs, red blood cells; WBCs, white
blood cells; ESR, erythrocyte sedimentation rate; BUN, blood
urea nitrogen; Anti-dsDNA antibody, anti-double stranded

deoxyribonucleic acid antibody.
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Figure 1. Violin plot for normalized urinary sCD163 levels in
systemic lupus erythematosus patients
Note. LN, lupus nephritis; SLE, systemic lupus erythematosus.
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Figure 2. Receiver operating characteristic (ROC) curves for
prediction active lupus nephritis by urinary sCD163 level
Note. The optimum cut-off value for urinary sCD136 to predict renal
activity was > 4.2 with sensitivity 60.5%, specificity 66.7, area under
the curve (AUC) 0.685, 95% confidence interval (Cl) (0.558-0.811),
p = 0.009.

(AUC) 0.685, 95% confidence interval (CI) (0.558-
0.811), p = 0.009 (Figure 2).

sCD163 levels among different renal histopatho-
logical classes

When comparing sCD163 levels among different
renal histopathological classes no significant
correlation was found (p-value 0.211). Levels
of sCDI163 couldn’t substitute renal biopsy in
histopathological classification (Table 3).

Discussion

Adequately diagnosing active LN is the first step
in proper control. Finding a biomarker with accepted
sensitivity and specificity is a precious aim especially
if this marker needs a non-invasive procedure to be
evaluated and is easily estimated. Urinary biomarkers
which may have more specific targeting of renal
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affection compared with systemic ones are the main
aim [26].

CD163 is a protein that acts as an indicator for
the M2 phenotype of macrophages, being primarily
found on their surfaces. It belongs to the scavenger
receptor cysteine-rich (SRCR) superfamily and
plays a crucial role in regulating inflammation and
immune responses. The levels of urinary CD163 can
be influenced by the proteolytic cleavage of these
receptors, which occurs as a result of M2 macrophage
activation [8, 15].

The main function of CD163 can be summarized
as targeting apoptotic cells for removal and
preventing the release of self-antigens that could
trigger an autoimmune response. In cases of LN,
the impaired clearance of apoptotic cells leads to the
accumulation of self-antigens in the kidneys, which
in turn stimulates the immune response [14, 17,
23]. CD163 expression is often upregulated in the
presence of infection inflammation, or tissue injury,
making it a useful marker for certain pathological
conditions [25]. Macrophages have been implicated
in the development and progression of Systemic
Lupus Erythematosus (SLE).

Two main subtypes of macrophages, namely the
classically activated inflammatory M1 macrophages
and the alternatively activated M2 macrophages,
have been identified. M2 macrophages exhibit
pro-fibrotic, immune-regulatory, remodeling, and
anti-inflammatory effects. G. Olmes et al. [23]
conducted a study and found a higher presence
of M2 macrophages and a lower presence of M1
macrophages across all classes of LN. These findings
suggest that M2 macrophages may play a significant
role in driving or regulating interstitial inflammation,
cellular crescent formation, and fibrinoid necrosis,
which are characteristic features of LN [11, 19].
Therefore, CD163" M2 macrophages are believed to
be the predominant type of macrophage infiltrates in
cases of LN.

In this study, the levels of urinary sCD163 were
found to be significantly higher in patients with active
LN compared to those with non-active LN, as well
as in both LN groups compared to individuals with
Systemic Lupus Erythematosus (SLE) but without
nephritis. These findings align with the results
reported by J.M. Megjia-Vilet et al. [19] and R. Gupta
et al. [11]. The elevated levels of urinary sCD163 in
active LN may be attributed to the local activation
of M2 macrophages within the kidneys, leading to
the production and release of SCD163 into the urine
through proteolysis [8].

Regarding the prediction of renal activity, this
study determined that a cutoff value of > 4.2 ng/mL
for urinary sCD163 had a sensitivity of 60.5% and
specificity of 66.7%. In contrast, N.M. Gamal et
al. [10] obtained a higher sensitivity of 90.3% and
specificity of 88.89% with a cutoff value of > (.82
(U/mL/mg/dL). J.M. Megjia-Vilet et al. [19], on the

other hand, identified a cutoff value of > 130 ng/mmol
with a sensitivity of 97% and specificity of 94%.
The variations in sensitivity and specificity among
these studies may be attributed to differences in
disease prevalence and patient populations, as these
factors can influence the prevalence, sensitivity, and
specificity of the diagnostic test [13].

Urinary sCD163 in this study showed a significant
correlation with renal SLEDAI in predicting renal
activity p value 0.009. This agrees with other studies
that reported that urinary sCD163 has a significant
role in predicting renal activity [11, 30].

When comparing results obtained regarding
the capability of urinary CD163 levels to predict
proliferative LN to other studies mentioning this
point, our study disagrees with the majority in
proposing a significant correlation [9, 11, 30]

In this study, a significant correlation was found
between urinary sCD163 and serum albumin levels.
This finding aligns with the results reported by
N.M. Gamal et al. [10]. The correlation may be
attributed to the fact that low levels of albumin are
indicative of kidney injury. Additionally, the acute-
phase response, which occurs during systemic
inflammation, can affect albumin levels. Serum
albumin is considered a negative acute-phase
reactant, and its levels tend to decrease in response to
inflammation [29]. A.A. Zeraati et al. [29] also found
that lower albumin levels are significantly associated
with higher disease activity in lupus. Furthermore,
this study revealed a significant correlation between
urinary sSCD163 and erythrocyte sedimentation rate
(ESR). This finding is consistent with the findings
of Y.J. Huang et al. [12]. The elevation of ESR is
commonly observed in inflammatory conditions,
including autoimmune diseases. In patients with
Systemic Lupus Erythematosus (SLE), higher ESR
levels are often detected compared to C-reactive
protein (CRP) levels. ESR elevations have also been
strongly linked to disease exacerbations in SLE [16].

However, in contrast to the findings of Y.J. Huang
etal. and J.M. Mejia-Vilet et al., this study did not find
a significant relationship between urinary sCD163
and the presence of anti-ds-DNA antibodies [10, 12].
This can be explained by the fact that LN is initiated
by the deposition of immune complexes containing
anti-dsDNA antibodies in the kidney. However, the
presence of immune complexes alone is not sufficient
to induce renal injury, as additional immunological
events are required to trigger kidney inflammation
and damage [12].

In this study, no significant correlation was
observed between urinary sCD163 and serum C4
levels. These findings are consistent with the results
reported by N.M. Gamal et al. and Y.J. Huang et
al., who also found no correlation between urinary
sCD163 and C4 levels [19, 24]. Additionally, this
study found no significant correlation between
urinary sCD163 and serum C3 levels. This result

340



2025, T. 27, Ne 2
2025, Vol. 27, No 2

Moueesoii CD163 kak 6uomapkep 6044aHouH020 Hegpuma

Urinary CD163 as a lupus nephritis biomarker

aligns with the findings of N.M. Gamal et al. [10]
but differs from the observations made by T. Zhang
et al. [30] and Y.J. Huang et al. [12] who reported a
correlation between urinary sCD163 and C3 levels.
The complex and intricate role of the complement
system in the pathophysiology of LN contributes to
this lack of consistent correlation. The complement
system involves multiple activation pathways,
numerous regulators, and genetic variations, making
it challenging to establish a clear relationship. The
complement system exhibits contradictory roles in
LN, as it seems to play a protective role in preventing
lupus initiation and disease activity through the
classical pathway, while also contributing to tissue
damage associated with LN [7].

The levels of urinary sCD163 showed variation
across different pathological classes of active LN in
patients who underwent renal biopsy, although this
variation was not found to be statistically significant.
This finding is consistent with the results reported
by R. Gupta et al. [11] and N.M. Gamal et al. [10].
However, T. Zhang et al. observed a significant
elevation of urinary sCD163 specifically in patients
with proliferative LN [30]. This discrepancy in
findings could be attributed to the fact that uCD163
is not specific to LN and its levels can be elevated
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