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 Lupus nephritis (LN) is one of the main determinants of poor prognosis 

in patients with systemic lupus erythematosus (SLE), a multisystem 

inflammatory autoimmune disease. Several urine biomarkers have been 

identified that show a lot of promise for making clinical and laboratory 

tests for LN more accurate.  The transforming growth factor -1 (TGF-1) 

is a cytokine that has become a key factor in the development of 

autoimmune diseases, such as SLE. Assess the role of urinary 

Transforming Growth factor β (TGF-β) in prediction of active lupus 

nephritis (LN) and to correlate its level with disease activity and renal 

status after six month of induction therapy. The current cross-sectional 

study included 41 SLE patients (19 cases without LN and 22 cases with 

LN) In addition to 20 healthy control group. All of the subjects in all of 

the groups were subjected to a full history, a full clinical exam, and 

routine laboratory tests. The Systemic Lupus Erythematosus Disease 

Activity index (SLEDAI) was utilized to evaluate the severity of the 

disease. To confirm the diagnosis and conduct an analysis of activity and 

chronicity indices, renal biopsies were performed on all the patients who 

met the LN ACR criteria. SLE cases showed significantly higher urinary 

TGF-β level 356.1 (53.2-476.8) when compared to control group 84.9 

(37.1-156.4) (p<0.001). Moreover, cases with LN showed significantly 

higher urinary TGF-β level 402.3 (176.4-476.8) when compared to those 

without LN 270.1 (53.2-442.4) (p=0.005). Urinary TGF-β level 

decreased significantly after treatment in LN cases, (p<0.001). Higher 

urinary TGF-β level was considered as risk predictor for LN 

development among SLE cases. Urinary TGF-β could be used as 

sensitive non-invasive biomarker for differentiating healthy control from 

cases with SLE in addition to differentiating between SLE with and 

without LN with reasonable degree of sensitivity, specificity and 

accuracy. Furthermore, urinary TGF-β level was associated with 

response to treatment. 
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1. Introduction 

Systemic lupus erythematosus, more commonly known as SLE, is a type of autoimmune disease that can 

manifest itself in any organ of the body [1]. Between 30% and 60% of adult SLE patients and up to 70% of 

children experience kidney involvement, also known as lupus nephritis (LN), during the course of the 

disease. As a result, one of the main organs affected by SLE is the kidney, which contributes to the patients' 

higher morbidity and lower survival rates [2]. 

 

Lack of noninvasive clinical and laboratory measures to precisely assess LN status in terms of activity and 

response to therapy is a significant factor contributing to such unsatisfactory LN outcomes [3]. 

 

Urine collection is not invasive, in contrast to other sample sources (tissue or serum), and it is simple, 

enabling sequential sampling. Urine is an intriguing sample for monitoring LN patients because it is 

physically close to the disease's site of activity [4]. 

 

Transforming growth factor-beta (TGF-) is a dimeric peptide that has a variety of physiological functions, 

including morphogenic actions, immune system modulation, control over tissue remodelling, and wound 

healing [5]. 

 

During inflammation, TGF- is expressed in the glomerulus and the renal interstitium, where it inhibits 

MCP-1 production in proximal tubular epithelial cells while increasing production of vascular endothelial 

growth factor (VEGF) and interleukin (IL)-8, leading to increased recruitment of proinflammatory cells and 

proteinuria due to increased vascular permeability [6]. 

 

During inflammation, TGF- is expressed in the glomerulus and the renal interstitium, where it inhibits 

MCP-1 production in proximal tubular epithelial cells while increasing production of vascular endothelial 

growth factor (VEGF) and interleukin (IL)-8, leading to increased recruitment of proinflammatory cells and 

proteinuria due to increased vascular permeability. 

 

To better understand the role of urinary TGF- in prediction of active LN and to correlate its level with 

disease activity and renal status after six months of induction therapy among Egyptian SLE patients, the 

present study was carried out. 

 

A previous study has revealed that urinary TGF-β1 levels were significantly higher in LN patients [7]. 

However, we choose its role among Egyptian SLE and LN patients which may yield different results. 

 

2. Patients and methods 

This is a cross sectional triple armed case-control study that was conducted at nephrology and rheumatology 

Department, Mansoura University Hospitals, Mansoura, Egypt for 1-year duration. The study included 61 

subjects who were classified into three groups :- group I (included 22 patients with active lupus nephritis) 

(Patients with biopsy-proven LN (according to American College of Rheumatology or Systemic Lupus 

Collaborating Clinics criteria) (8), group II (Included 19 SLE patients without LN) and group III (Included 

20 healthy control). 

 

In LN group, the study included adults > 18 years, patients diagnosed as lupus nephritis who underwent 
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renal biopsy and whose serum and urine specimens before biopsy were available, biopsy proven 

Proliferative lupus nephritis (Class III, IV) and patients   who did not use immunosuppressive agents within 

the preceding 3 months except for glucocorticoids. While in the SLE group, the study included SLE adults 

> 18 years without renal manifestation (proteinuria < 0.5 gm, bland urine sediment, normal serum creatinine 

and normal kidney by US). 

 

The cases with the following criteria were excluded from LN group; children and those >60 Years, pregnant 

female, patients with severe infection or with other immune system diseases, lupus nephritis with classes 

rather than mentioned in inclusion criteria and patients unfit for kidney biopsy (thrombocytopenia, 

coagulopathy). 

 

The study follows the 2013 update to the Helsinki Declaration and Related Principles and Guidelines for 

Clinical Trials [9]. After obtaining a written informed consent, all included cases were subjected to full 

history taking and full clinical examination (with detailed abdominal examination was done for further 

evaluation of the kidney condition). 

 

Damage caused by SLE disease activity or treatment is quantified using the Systemic Lupus International 

Collaborating Clinics/American College of Rheumatology (SLICC/ACR) Damage Index (SDI), which was 

created in 1996 [10]. 

 

In all of the cases examined, the Systemic Lupus Erythematosus Disease Activity Index (SLEDAI) was 

calculated to determine how active the lupus was. Twenty-four symptoms and signs associated with lupus 

are included in the index, and those who exhibit even one are given a score out of a possible 100. Serious 

manifestations (such as renal, neurologic, and vasculitis) are given more weight than others (such as 

cutaneous manifestations) [11]. 

 

SLEDAI contains 24 descriptors that represent the nine organ systems affected by SLE. Score points are 

assigned to each organ. The points are assigned based on a "weighted" index for lupus disease activity, with 

8 points assigned to the central nervous and vascular systems, 4 points assigned to the renal and 

musculoskeletal systems, 2 points assigned to the serosal, dermal, and immunologic systems, and 1 point 

assigned to the constitutional and haematological systems. If the descriptor was present at the time of the 

patient's visit or within the previous 10 days, points were assigned [12]. With a minimum score of 0 and a 

maximum score of 105, the SLEDAI score is the sum of the score points for the 24 descriptors. No, mild, 

moderate, and severe activities are graded using the SLEDAI score. Patients scoring under 4 are deemed 

inactive, those scoring between 4 and 8 have mild disease activity, those scoring between 9 and 12 have 

moderate disease activity, and patients scoring over 12 have severe disease activity [11]. 

 

Complete blood count (CBC), ESR, C-reactive protein, kidney function test (urea, creatinine, and urine 

analysis), 24-hour urinary protein, ANA, C3, C4, and anti-ds DNA, as well as evaluation of urinary TGF-1 

were all included in the laboratory investigations. Using an ELISA kit and following the instructions on the 

package insert, the level of TGF-1 in the urine was measured. Absorbance was measured at 450 nm. The 

kits were provided by SHANGHAI KORIAN BIOTECH CO., LTD., China. 

 

2.1 Renal biopsy 

All patients who met the LN ACR criteria underwent a renal biopsy in order to confirm the diagnosis and 

categorise the glomerular disease by current International Society of Nephrology/Renal Pathology Society 

(ISN/RPS) classification [13]. 
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In addition, the activity and chronicity indices were evaluated for each of the cases that were included in the 

study. 

 

3. Statistical analysis of data 

Statistical Package for the Social Sciences (SPSS) version 27 for Windows® was used to perform the 

coding, processing, and analysis of the data that was collected (IBM, SPSS Inc, Chicago, IL, USA). A 

number (representing frequency) and a percentage represented the quantitative data that was presented. The 

Chi-Square test, also known as the Fisher's exact test and the Monte Carlo test, was utilized in order to 

analyse the results of the group comparison. 

 

The Kolmogorov-Smirnov test was used to determine whether or not quantitative data were normally 

distributed. The median and standard deviation were used to express the parametric data, while the median 

was used to express the non-parametric data (range). 

 

One-way analysis of the variance (One-way ANOVA) test was used to compare three groups with normally 

distributed quantitative variables, and the Kruskal-Wallis test was used if the data were abnormally 

distributed. ROC curve: It is calculated by plotting sensitivity (TP) versus 1-specificity (FP) at various cut-

off values. The ROC curve's area indicates the test's diagnostic performance. Correlation of numeric data 

was done by Pearson’s or Spearman correlation (r). The risk predictors for a binary categorical outcome 

were evaluated using logistic regression analysis. P values less than 0.05 are regarded as significant for all 

tests. 

 

4. Results 

The present study was conducted on 41 SLE patients (19 cases without LN and 22 cases with LN) In 

addition to 20 healthy control group of matched age and gender. No statistically significant difference was 

reported between the study groups regarding the age and gender. Mean hemoglobin concentration in SLE, 

SLE without LN and SLE with LN groups was significantly lower when compared to control group 

(p=0.010, 0.037, 0.018, respectively). While no significant differences were found regarding hemoglobin 

concentration between SLE with or without LN. 

 

SLE group, SLE without LN subgroup showed significantly lower platelet count (p=0.049, 0.013 

respectively), while no significant differences were found regarding platelet count between LN versus 

controls, as well as between SLE with and without LN (p>0.05 for both). TLC did not differ significantly 

between studied groups and subgroups (p>0.05 for each). RBCs in SLE, SLE without LN and SLE with LN 

groups were significantly higher when compared to control group (p= <0.001, <0.001, <0.001 respectively). 

While no significant differences were found regarding urinary pus and RBCs between SLE with or without 

LN. No significant differences were found regarding different laboratory parameters among SLE with and 

without LN subgroups. 

 

Among all studied cases, median SLEDAI was 14 (ranged from 4 to 34); there was 9.8% mild, 19.6% 

moderate and 70.7% severe activity. No significant differences were found between SLE with and without 

LN subgroups, regarding SLEDAI level and grades (p>0.05 for each). 

 

All studied cases were subjected to urine chemical analysis regarding albumin, creatinine, and ACR was 

calculated. Median albumin was 2.7 (ranged from 0.4 to 6 mg/L), median creatinine was 1.7(ranged from 

0.8 to 7.2 g/L), median ACR was 1000 (ranged from 120 to 7315 mg/g). LN cases showed significantly 

higher albumin excretion, urinary creatinine and ACR when compared to SLE without LN (p=0.003). 
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SLE cases showed significantly higher urinary TGF-β level when compared to control group. In addition, 

SLE cases without LN and with LN showed significantly higher urinary TGF-β level when compared to 

control group. Moreover, cases with LN showed significantly higher urinary TGF-β level when compared 

to those without LN. 

 

Table (1): Comparison of demographic, laboratory and clinical data among studied groups 

 Control  

N= 20 

SLE  

N= 41 

Without LN 

N=19 

With LN 

N=22 

 

Age (years) 32.8 ±10.7  30 ±11.5 28.3 ±8.3 0.355 

Males 3 (15%) 10 (24.4%) 4 (21.1%) 6 (27.3%) 0.620 

Females 17 (85%) 31 (75.6%) 15 (78.9%) 16 (72.7%) 

Hemoglobin (g/dL) 10.4 ±1.5 9.1 ±2 9.1 ±1.7 9 ±2.3 0.823 

WBCs (X10
9
/L) 6.55 (4.6-

10.1) 
5.9 (1.7-16.1) 6.6 (2.3-13.3) 5.7 (1.7-16.1) 

0.734 

Platelets (X10
9
/L) 232.5 (169-

387) 

210 (75-480) 180 (75-355) 238 (111-480) 
0.097 

Urine RBC 

(cells/HPF) 

3 (1-6) 9 (1-55) 8 (1-37) 13.5 (1-55) 
0.295 

ESR (mm/hour) 60 (10-150) 50 (10-150) 60 (15-125) 0.655 

CRP (g/mL) 12 (6-124) 12 (6-124) 12 (6-48) 0.947 

AST (U/L) 23 (8-47) 25 (15-37) 22 (8-47) 0.295 

ALT (U/L) 21 (10-42) 20 (17-32) 22.5 (10-42) 0.134 

INR 1 (1-1.3) 1 (1-1.3) 1 (1-1.2) 0.545 

ANA 3 (1-32) 3 (1-10) 2.5 (1-32) 0.596 

Anti dsDNA 5 (1-25) 5.5 (1.5-20) 4.5 (1-25) 0.571 

C3 normal 33 (80.5%) 15 (78.9%) 18 (81.8%) 0.817 

Decreased 8 (19.5%) 4 (21.1%) 4 (18.2%) 

C4 normal 30 (73.2%) 16 (84.2%) 14 (63.6%) 0.138 

decreased 11 (26.8%) 3 (15.8%) 8 (36.4%) 

SLEDAI 14 (4-34) 16 (6-30) 14 (4-34) 0.084 

SLEDAI classes mild 4 (9.8%) 1 (5.3%) 3 (13.6%) 0.617 

Moderate 8 (19.6%) 3 (15.8%) 5 (22.7%) 

Severe 29 (70.7%) 15 (78.9%) 14 (63.6%) 

Nephrotic range proteinuria 10 (40%) 0(0%) 10 (45.5%)  

Urinary albumin (mg/L) 2.7 (0.4-6) 1.6 (0.4-6) 3 (2.1-3.5) 0.003 

Urinary creatinine (g/L)  1.7 (0.8-7.2) 1.3 (0.8-1.8) 2.5)1.6-7.2) <0.001 

Urinary albumin/creatinine (mg/g) 1000 (120-7315) 265(120-1600) 2500 (350-

7315) 

<0.001 

Urinary TGF-β  

 (ng/mg creatinine) 

84.9 (37.1-
156.4) 

356.1 (53.2-
476.8) 

270.1 (53.2-
442.4) 

402.3 (176.4-
476.8) 

<0.001 

 

All studied LN cases were subjected to renal biopsy, 13.6% had class III, 86.4% had class IV. Median AI 

was 10 (ranged from 6 to 14), while median CI was 4(ranged from 0 to 12). AI was classified as high when 

AI >10 and moderate to low when AI scores were≤10. LN cases showed 27.3% high AI and 72.7% low to 

moderate AI. All these data and histopathologic results are shown in table (2). 

 

Table (2). LN classes, AI and CI among LN group and Histopathologic results among LN group. 

 LN 

N=22 

N (%) 
 Classes III 3(13.6%) 
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IV 19 (86.4%) 

AI 10 (6-14) AI 

CI 4 (0-12) CI 

 N (%)  

moderate to low AI 16 (72.7%) moderate to low AI 

High AI 6 (27.3%) High AI 

Histopathologic results among LN group 

Endo capillary hyper cellularity 3 (1-3) 

Hyaline lesion 2 (0-3) 

Cellular crescent 2 (0-4) 

Fibrinoid necrosis 0 (0-2) 

Neutrophil karyorrhexis 1 (0-3) 

Interstitial infiltration 1 (0-2) 

Sclerotic glomeruli 1 (0-3) 

Fibrous crescent 1 (0-2) 

Atrophic tubules 1 (0-3) 

Interstitial fibrosis 1 (0-3) 

 

ROC of urinary TGF-β level, ACR, combined markers for discrimination between SLE with and without 

LN. Urinary TGF-β level showed moderate accuracy AUC (AUC=0.731), while ACR showed low accuracy 

AUC (AUC=564), combining both markers increased AUC to 0.967. Performance characteristics were also 

increased after combining analysis of both markers (table 3). 

 

ROC of urinary TGF-β level, ACR, combined markers for discrimination between mild to moderate versus 

severe SLE. Urinary TGF-β level and ACR showed low accuracy AUC (AUC=0.550, 0.665 respectively). 

Combining both markers increased AUC moderate accuracy (AUC=0.802). Performance characteristics 

were also increased after combining analysis of both markers (table 3). 

 

ROC of urinary TGF-β level, ACR, combined markers for discrimination between low to moderate versus 

high AI among LN cases. Urinary TGF-β level showed moderate accuracy AUC (AUC=0.719), while ACR 

showed low accuracy AUC (AUC=0.557)). Combining both markers increased AUC to moderate accuracy 

(AUC=0.760). Performance characteristics were also increased after combining analysis of both markers 

(table 3). 

 

Table (3): AUCs and performance features of urinary TGF-β level, ACR, combined markers for 

discrimination between (SLE with and without LN), (Discrimination between mild to moderate versus 

severe SLE according to SLEDAI) and (Discrimination between low to moderate versus high AI among LN 

cases according to AI) 

Discrimination between SLE with and without LN. 

 Urinary TGF-β ACR Urinary TGF-β+ACR 

AUC  0.731 0.564 0.967 

95% CI 0.559-0.903 0.344-0.784 0.915-1 

P 0.032 0.554 <0.001 

Cut off 372.7 2442.5 - 

Sensitivity (%) 63.6 63.6 90.9 

Specificity (%) 72.7 54.5 90.9 

PPV (%) 73.0 61.8 92 

NPV (%) 63.3 56.4 89.6 

Accuracy (%) 67.8 59.4 90.9 
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Discrimination between mild to moderate versus severe SLE.  According to SLEDAI 

 Urinary TGF-β ACR Urinary TGF-β+ACR 

AUC  0.550 0.665 0.802 

95% CI 0.342-0.757 0.481-0.850 0.652-0.952 

P 0.647 0.127 0.005 

Cut off 376.4 2492.5 - 

Sensitivity (%) 50 68.2 72.7 

Specificity (%) 54.5 72.7 72.7 

PPV (%) 72.6 85.8 86.6 

NPV (%) 31.1 48.6 52.4 

Accuracy (%) 51.3 69.5 72.7 

Discrimination between low to moderate versus high AI among LN cases. According to AI 

 Urinary TGF-β ACR Urinary TGF-β+ACR 

AUC  0.719 0.557 0.760 

95% CI 0.420-1 0.261-0.854 0.455-1 

P 0.122 0.685 0.065 

Cut off 429.8 2181.8 - 

Sensitivity (%) 66.7 50 66.7 

Specificity (%) 93.8 75 100 

PPV (%) 80.1 42.9 100 

NPV (%) 88.3 80 88.9 

Accuracy (%) 86.4 68.2 90.9 

 

As shown in table (4), urinary TGF-β level decreased significantly after treatment in LN cases, (p<0.001). 

Urinary TGF-β level decreased significantly after treatment in class IV, (p<0.001). Regarding class III, 

there was non-significant decrease in Urinary TGF-β level after treatment While no significant differences 

were found regarding Urinary TGF-β level between class III, IV before or after treatment. Urinary TGF-β 

level decreased significantly after treatment in low to moderate as well as high AI LN cases. Before 

treatment, Urinary TGF-β level increased significantly with increased AI. While no significant differences 

were found regarding urinary TGF-β level after treatment between baseline low to moderate versus high AI 

LN cases. 

 

Table (4). Comparison of urinary TGF-β level before and after induction therapy. 

 LN  

 Induction therapy p 

Before After 

Urinary TGF-β (ng/mg 

creatinine) 

402.3 (176.4-476.8) 143.8 (40.2-349.2) <0.001 

Classes III 374.3(309.4-433.1) 166.3(66.3-217.9) 0.109 

IV 411.3(176.4-476.8) 142(40.2-349.2) <0.001 

 p2 0.962 0.416  

Urinary 

TGF-β 

(ng/mg 

creatinine) 

Low to 

moderate AI 

380.1 (221.2-476.8) 146.6 (42.1-349.2) <0.001 

High AI 441.1 (176.4-458.8) 77.3 (40.2-201.1) 0.046 

 P3 0.042 0.376  
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p2, comparison between III and IV classes, p3, comparison between low to moderate versus high AI. 

 

As shown in table (5), urinary TGF-β showed significant positive correlation with urinary creatinine 

excretion (rs>0, p=0.005). Otherwise, no significant correlations were found between urinary TGF-β with 

other studied parameters among SLE cases. Urinary TGF-β showed significant positive correlation with 

urinary creatinine excretion and AI (rs>0, p=0.005, 0.047 respectively). Otherwise, no significant 

correlations were found between urinary TGF-β with other studied parameters among SLE cases. Urinary 

TGF-β showed significant positive correlation with hyaline lesion, interstitial fibrosis (p=0.031, 0.045 

respectively). Otherwise, no significant correlations were found between urinary TGF-β with 

histopathologic data among SLE cases. 

 

Table (5). Correlation of urinary TGF-β level with baseline parameters and histopathologic data among 

SLE cases and with baseline parameters in LN cases. 

 SLE cases LN cases. 
 Rs P   

Age 0.044 0.784 0.324 0.142 
Hemoglobin  -0.065 0.685 0.012 0.959 
WBCs  0.029 0.857 -0.098 0.664 
Platelets  0.109 0.498 -0.053 0.814 

Urine pus  0.106 0.510 -0.139 0.537 
Urine RBC 0.240 0.130 0.176 0.434 
ESR 0.102 0.526 -0.009 0.968 
CRP 0.208 0.193 0.032 0.887 
AST  0.247 0.119 0.103 0.649 
ALT  0.052 0.749 0.101 0.653 
INR -0.162 0.311 0.054 0.810 
ANA 0.181 0.256 0.312 0.158 
anti dsDNA 0.134 0.405 0.061 0.787 
Urine protein 0.088 0.584 -0.076 0.736 
Urinary Albumin  0.210 0.187 -0.322 0.144 
Urinary creatinine 0.476 0.005 0.48 0.024 
Urinary ACR -0.078 0.665 -0.009 0.969 

SLEDAI 0.094 0.559 0.12 0.594 
Classes 0.342 0.077 -0.048 0.831 

AI 0.185 0.376 0.429 0.047 
CI 0.264 0.203 0.263 0.237 

Histopathologic data among SLE cases 

endo capillary hyper cellularity 0.010 0.966   

hyaline lesion 0.460 0.031   

cellular cresents 0.047 0.835   

fibrinoid necrosis -0.191 0.394   

neutrophil karyorrhexis -0.081 0.718   

interstitial infiltration 0.024 0.915   

sclerotic glomeruli -0.001 0.995   

fibrous crescent 0.094 0.676   

atrophic tubules 0.284 0.200   

interstitial fibrosis 0.431 0.045   
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No significant correlations were found between urinary TGF-β level with creatinine and ACR after 

treatment among LN cases (table 6). 

 

Table (6): Correlation of urinary TGF-β level with creatinine and ACR after treatment among LN cases. 

 urinary TGF-β after treatment 

Rs p 

Creatinine 0.234 0.294 
ACR -0.208 0.353 

rs, correlation coefficient. 

 

Logistic regression analysis was conducted for prediction of LN development using age, gender, SLEDAI, 

ANA, DNA, C3, C4, urinary protein, ACR and urinary TGF-β as covariates. Higher urinary TGF-β level 

was considered as risk predictor for LN development among SLE cases (Table 7). 

 

Table (7). Regression analysis for prediction of LN development. 

 P OR 95% CI 

Age 0.311 0.978 0.936 1.021 
Gender 0.644 0.711 0.167 3.026 

SLEDAI 0.307 0.964 0.898 1.035 

ANA 0.290 1.089 0.930 1.276 

DNA 0.730 0.985 0.903 1.074 

low C3 0.260 0.558 0.203 1.539 

low C4 0.600 1.292 0.496 3.360 

Urinary protein 0.469 1.282 0.654 2.512 

ACR 0.851 1.129 0.937 1.293 

urinary TGF-β 0.044 1.005 1.001 1.010 

OR, odds ratio; CI, confidence interval. Logistic regression test was used. OR=1 Exposure does not affect 

the outcome, OR>1 Exposure associated with higher risk of outcome; OR<1 Exposure associated with 

protective effect against outcome. 

 

5. Discussion 

The current study included 41 Egyptian SLE patients (19 cases without LN and 22 cases with LN) in 

addition to 20 healthy subjects as a control group. 

 

In the current study, SLE cases showed significantly higher urinary TGF-β1 level when compared to control 

group (p1<0.001). 

 

There are many studies that revealed the role of serum TGF-β1 in cases with SLE. Thirty female healthy 

controls and 40 female SLE patients who had been diagnosed using the American College of Rheumatology 

criteria were included in a study by [14] to determine the role of TGF- β1 in SLE. According to the authors, 

the average serum TGF- β1 level in SLE patients was 1385.7 ± 483.1 pg/mL, which was significantly lower 

than the control group's level (2079.6 ± 125.4 pg/mL; p< 0.001). 

 

Additionally, [15] demonstrated that TGF-β1 levels in the serum of SLE patients ranged from 170 to 1900 

pg/ml (mean, 875.8 ± 292.2 pg/ml), whereas those in the control group ranged from 670 to 1900 pg/ml 

(mean, 1140 ± 301 pg/ml). When serum TGF- β1 levels were compared between SLE patients and the 

control group, there was a statistically significant difference, with serum TGF- β1 levels being lower in SLE 
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patients (p < 0.001). 

 

Compared to controls, patients with SLE had lower levels of TGF- β1 (p=0.01), according to the findings of 

[16] and this was in the same line with the current results. 

 

Other earlier research discovered that SLE patients' serum TGF- β1 levels were significantly lower than 

those of healthy controls [17], [18]. 

 

TGF- β1 production by lymphocytes isolated from SLE patients was impaired, which could account for the 

lower serum levels of TGF- β1. Another study conducted by [7] found that peripheral T regulatory cells 

were significantly decreased and serum TGF- β1 concentration was significantly decreased in SLE patients. 

 

Despite the fact that TGF- β1 mRNA production is impaired in T and B cells isolated from peripheral blood 

of SLE patients, [19], They discovered that patients with SLE had slightly elevated levels of serum TGF- β1 

compared to the controls. They explained these seemingly contradictory findings by pointing to the 

possibility of TGF- β1 production by monocytes and other non-lymphoid cells. 

 

In another study conducted on patients suffering from rheumatoid arthritis in Egypt, the TGF- β1 level was 

found to have increased by a factor of two, demonstrating that there was a disruption in the cytokine milieu 

in favour of inflammation and calling attention to the significance of its role in the development of this 

other form of autoimmune disease [20]. 

 

In the current study, SLE cases without LN and with LN showed significantly higher urinary TGF-β1 level 

when compared to control group (p <0.001). Moreover, cases with LN showed significantly higher urinary 

TGF-β1 level when compared to those without LN (p4=0.005). 

 

The findings of [21] who measured TGF- β1 concentrations in the kidneys and urine of mice with lupus and 

discovered that these concentrations correlated with the severity of chronic kidney disease, were confirmed 

by our own findings. 

 

When it comes to renal diseases, glomerular and tubulo-interstitial pathobiology, renal TGF- β1 is an 

important mediator. The overexpression of TGF- β1 isoforms and their receptors in the kidneys of 

experimental animals is closely linked to renal fibrosis. Renal fibrosis is a characteristic feature of 

progressive proteinuric nephropathies [22]. 

 

The reverse was reported in the studies that compared the serum level of TGF-β1 in cases with and without 

LN. 

 

For instance, [23] carried out a case-control study that comprised 188 patients diagnosed with SLE. These 

patients were divided into two groups—the LN group and the non-LN group. They demonstrated that LN 

patients had statistically significant lower values of serum TGF- β1 when compared with patients who did 

not have LN (P < 0.001). 

 

In addition, [15] found a statistically significant difference between patients with a glomerular filtration rate 

(GFR) of less than 50 ml/min and those with a GFR of more than 50 ml/min when comparing serum TGF- 

β1 levels according to the severity of renal damage (p = 0.038). 
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Researchers [17] found significantly lower levels of total TGF- β1 in patients with severe renal damage. 

Specifically, they found lower levels of TGF- β1 in patients whose 24-hour urine protein was greater than 

3.5 grammes compared to patients whose 24-hour urine protein was less than 3.5 grammes (p<0.05). 

 

On the other hand, [14] found no statistically significant difference in the levels of serum TGF- β1 between 

the active and non-active groups of patients with lupus nephritis. 

 

In the current study, the urinary TGF-β1 level decreased significantly after treatment in LN cases, 

(p<0.001). 

 

Our findings were consistent with those of [24] who found that TGF- β1 levels decreased following 

treatment but continued to be elevated in patients who did not respond favourably to immunosuppressive 

therapy. 

 

In the current study, the best cutoff point of to identify cases with LN was 372.7 with moderate accuracy 

AUC (AUC=0.731), 63.6% sensitivity and 72.7% specificity. 

 

The value of urinary TGF-β1 as a diagnostic marker in identifying cases with LN hasn’t been previously 

reported. 

 

In contrast, the results of [23] which were reported by Receiver Operating Characteristic analysis, indicated 

that the sensitivity and specificity of serum TGF- β1 were, respectively, 91 percent and 65.5 percent in the 

diagnosis of LN among SLE patients. 

 

In the current study, in the SLE group, urinary TGF-β1 showed significant positive correlation with urinary 

creatinine excretion. Also, Urinary TGF-β1 showed significant positive correlation with hyaline lesion, 

interstitial fibrosis. Also, in the cases with LN, Urinary TGF-β1 showed significant positive correlation with 

urinary creatinine excretion and AI.  

 

[23] study.'s revealed a significant inverse relationship between serum TGF- β1 levels and SLEDAI, fever, 

arthritis, proteinuria, hematuria, serum creatinine, thrombocytopenia, lymphopenia, ESR, ANA, pus cell, 

and cellular cast's, all (P < 0.01). TGF- β1 levels were positively correlated with eGFR, C3 and C4 in lupus 

nephritis patients (P < 0.001). 

 

[14] demonstrated in their study a statistically significant correlation between serum transforming growth 

factor-beta 1 and SLE disease duration (p=0.04). ESR, C-reactive protein, 24-hour urinary protein, C3, 

serum cholesterol, LDL, and serum triglyceride levels were not significantly correlated with TGF- β1. 

 

An earlier study by [15] found a negative correlation between serum TGF- β1 and Hb, platelet count, serum 

creatinine, urea, erythrocyte sedimentation rate (ESR), and total SLEDAI score in patients with SLE. Serum 

TGF- β1 levels were not correlated with the SLICC/ACR damage index. 

 

Previous research also demonstrated a negative correlation between serum TGF- β1 and SLEDAI score 

[16], [25]. 

 

Moreover, [26] found an inverse relationship between serum TGF- β1 and disease duration in patients with 

SLE (r=-0.377, p=0.033). 
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Serum transforming growth factor beta 1 was not correlated with SLE disease activity index (SLEDAI) 

score in our SLE patients, contrary to the findings of [14]. 

 

No significant correlation was found between serum TGF- β1 levels and SLEDAI scores in the SLE group, 

as measured by [7] in a study involving 42 SLE patients and 26 healthy controls. There was no link found 

between TGF- β1 and 24-hour urinary protein by [14]. 

 

In a study analysing the relationship between serum TGF- β1 levels and 24-hour urine protein, [7]. 

 

TGF- β1 urine levels were found to be correlated with disease activity and biopsy activity indexes (BAIs), 

but not with chronicity indexes, in an Indian series [28]. 

 

It has been observed that urinary TGF- β1 levels are significantly higher in paediatric patients who have 

active lymphoid neoplasms (LN), and these levels are positively associated with anti-dsDNA titers. It's 

interesting to note that the plasma levels of TGF- β1 in these paediatric patients were lower than the levels 

found in their urine [25]. 

 

The diagnostic ability of this cytokine was measured in a previous study alongside that of neutrophil 

gelatinase-associated lipocalin (NGAL), interleukin-17, and macrophage inflammatory protein-1, and it was 

discovered that TGF- β1 was the least effective of the four in the group. On the other hand, AUC was 

higher than fifty percent [29]. 

 

In the current study, urinary TGF-β1 level did not differ significantly between SLEDAI grades in total SLE, 

SLE without and with LN, for each group and subgroup. Although they used serum TGF-β1 levels, our 

results agreed with [14] who found that there was no statistically significant difference between the serum 

TGF- β1 levels of patients whose SLEDAI scores ranged from mild to moderate and those whose SLEDAI 

scores ranged from high to very high (p=0.950). 

 

However, [17] discovered that patients who had a high disease activity had lower total TGF- β1 levels. It's 

possible that this is because of the larger sample size they used. 

 

Also, in another study, researchers compared the levels of serum TGF- β1 in SLE patients with moderate 

SLEDAI to those with higher SLEDAI. This comparison revealed a statistically significant increase in the 

group with higher SLEDAI (p = 0.025) [15]. 

 

The current study has some drawbacks, such as a limited sample size and the fact that participants were 

only recruited from a single location, both of which could make the obtained results less convincing. 

 

6. Conclusion 

Based on our findings, Urinary TGF-β could be used as a sensitive biomarker for identifying cases with 

SLE from healthy controls in addition to identifying SLE cases with lupus nephritis from those without 

kidney affection. Moreover, Urinary TGF-β could be used as a sensitive and specific biomarker for 

prediction of response after induction therapy. 
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