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Background: TNF-related weak inducer of apoptosis (TWEAK) is a proinflammatory 

cytokine that may play a major role in the pathophysiology of lupus nephritis (LN). Aim: 

We investigated the correlation between LN and urinary TWEAK and its use as a 

biomarker in LN.  Methodology: This study comprised 56 females with systemic lupus 

erythematosus (SLE) and 56 age-matched healthy female controls. Patients were 

grouped into 27 patients with non-renal SLE and 29 with LN. The LN group was also 

categorized into patients with active renal disease (n=19) and inactive renal disease 

(n=10). Urinary TWEAK was measured in all participants using ELISA. Results: The LN 

group had markedly elevated urinary TWEAK levels compared to non-renal SLE, 

inactive LN, and normal controls. Significant positive associations were observed 

between urinary TWEAK and tSLEDAI (P< 0.001), as well as rSLEDAI (P< 0.001). 

Negative associations were identified between urinary TWEAK and C3 and C4 (P< 

0.001). Urinary TWEAK levels exhibited a positive correlation with elevated kidney 

biopsy grades (P< 0.001). The threshold values for urinary TWEAK were >2.06 for SLE, 

>5.91 for LN, and >6.5 for active LN, with corresponding sensitivity rates of 100%, 

75.86%, and 84.21%, respectively. The specificity rates were 94.74%, 88.89%, and 70%, 

respectively. The positive and negative predictive values augmented the importance of 

urine TWEAK. The accuracy rates were 97.3% for SLE, 82.1% for LN, and 79.3% for 

active LN. Conclusion: Urinary TWEAK demonstrated a positive correlation with the 

activity parameters of LN, indicating its potential role as a marker for monitoring renal 

involvement and disease activity. 

 
INTRODUCTION 

 

One of the most prevalent clinical manifestations of 

SLE is LN, characterized by inflammation due to 

immune complex deposition, renal microvascular 

damage, hematuria, proteinuria, and eventually 

progressive renal impairment1,2. About 60% of SLE 

cases have LN, which is a major contributor to patient 

morbidity and mortality3,4. About 22% of patients with 

LN may progress to end-stage renal disease within 15 

years, with the largest risk occurring in the first 5 years.  

Therefore, it is crucial to recognize and intervene early 

to maintain renal function5. 

The most reliable way to diagnose LN and 

determine the course of disease is a percutaneous renal 

biopsy6. But this is an invasive maneuver, therefore it 

might not be the best choice in every situation7. It is 

quite difficult to early detect and follow up LN because 

of its unexpected nature and gradual onset8. 

Proteinuria, creatinine clearance, levels of 

complement components, anti-double stranded DNA 

antibodies (anti dsDNA Abs), and other biochemical 

markers can be used to assess LN activity in a clinical 
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setting. The reliability of these markers as indicators of 

disease activity and outcome predictions remains 

controversial, and their association with LN is still 

debatable9. When it comes to differentiating between 

renal activity and damage in LN, these indicators aren't 

sensitive or specific. Before these biomarkers were 

firstly detected, significant kidney damage may have 

already occurred10. 

Urine biomarkers surpass serum biomarkers in 

efficacy due to their ease of acquisition and their ability 

to accurately reflect the current renal condition, as they 

are precisely the direct result of inflammatory activity in 

the kidneys. Therefore, urine biomarkers offer a 

convenient, noninvasive, and accurate method for 

clinicians to reliably track renal impairment in SLE and 

perhaps anticipate LN sequences11.  

The proinflammatory cytokine TNF-related weak 

inducer of apoptosis (TWEAK), is one new member of 

the TNF ligand superfamily. Innate immune cells, 

including monocytes, dendritic cells, and natural killer 

cells, are responsible for producing the vast majority of 

TWEAK12. Moreover, renal TWEAK can originate 

from intrarenal monocytes, tubular epithelial cells, 

mesangial cells, and T-cells13. Physiological tissue 

regeneration and repair following acute damage is now 

believed to be aided by TWEAK. On the other hand, 

dysregulated TWEAK expression causes further 

inflammation and cell death in chronic inflammatory 

diseases14,15. TWEAK regulates its activity via binding 

to fibroblast growth factor-inducible 14 (Fn14), leading 

to the recruitment of TRAF2 and TRAF5 and the 

activation of intracellular signaling pathways. The 

binding consequence of TWEAK/Fn14 and the resulting 

activated signaling pathways are dependent upon cell 

types, cell states, and microenvironment16. Notably, the 

exact renal response to TWEAK is modified by the cell 

microenvironment. Renal tubular cells apoptosis could 

not be stimulated by TWEAK alone but could occur 

through co-stimulation with TNF and interferon  

present in injured kidney17.  

.Recently, there has been an interest in using urine 

TWEAK as a biomarker for LN. Increased TWEAK 

levels are associated with worsening renal illness in 

patients with active LN as compared to those without 

LN18. So, this study aimed to determine the value of 

urinary TWEAK as a biomarker in LN and its 

correlation with disease activity. 

 

METHODOLOGY 
 

Study design 

This prospective cohort study was conducted in the 

Immunology Unit of Medical Microbiology and 

Immunology Department, Mansoura University and  

 

 

Nephrology Unit of the Internal Medicine Department 

of Mansoura University Hospital over a period of 6 

months. The study comprised 56 females who had been 

diagnosed with SLE using the criteria set by the 

American College of Rheumatology19. Patients were 

divided into two groups: one group had non-renal SLE, 

which included 27 participants with normal serum 

creatinine and urine sediment levels, and no significant 

renal symptoms related to SLE. The other group had 

LN, which included 29 patients diagnosed with LN 

based on kidney biopsy results and/or significant renal 

symptoms related to SLE, like increased serum 

creatinine and proteinuria. Considering the renal SLE 

disease activity index (rSLEDAI) score, the LN group 

was further divided into two groups: active renal disease 

(n =19) and inactive renal disease (n =10). The study 

also incorporated a control group of 56 randomly 

selected age matched females. 

Exclusion criteria 

Patients with essential hypertension, diabetes 

mellitus, urinary tract infections, urinary stones, acute 

renal failure, other urological problems, neoplasms, and 

other autoimmune diseases were excluded from the 

research. 

Clinical and laboratory assessment  

All cases underwent comprehensive medical history 

assessment and general physical examination. The 

assessment of SLE disease activity was conducted using 

the SLE Disease Activity Index (SLEDAI)20. The 

SLEDAI has a theoretical range of 0 to 105, where 0 

indicates the absence of disease activity21. A four-

parameter rSLEDAI including pyuria, hematuria, 

proteinuria, and urine casts, was used to evaluate LN 

activity; the score can range from 0 (showing non-active 

kidney disease) to 16 (maximum score)22. A rSLEDAI 

score of 4 or above was suggestive of active LN, 

whereas a score of 8 or higher indicated considerable 

kidney disease activity, as stated by Schwartz et al23 and 

Zhu et al24. Patients with active lupus nephritis were 

further examined by ultrasound-guided kidney biopsy, 

unless contraindicated. All biopsies were evaluated 

according to the International Society of 

Nephrology/Renal Pathology Society (ISN/RPS) 

classification of LN25. Class I refers to very little 

changes, class II to mesangial modifications, class III to 

localized proliferative, class IV to diffuse proliferative,  

and class V to membrane glomerulonephritis, according 

to the World Health Organization's (WHO) criteria for 

renal biopsy specimens26. 

Serum creatinine, blood urea nitrogen, serum 

albumin, serum complement components C3 and C4, 

anti-dsDNA, erythrocyte sedimentation rate (ESR), 

urinalysis, complete blood count, and protein 

quantification in 24-hour urine samples were among the 

laboratory tests performed for each patient. 
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Early morning, freshly voided urine samples were 

collected from all participants. Urine samples were kept 

at 4°C and then quickly transferred to the laboratory, 

where they were centrifuged to remove debris, then 

preserved at -80°C for further examination.  The Human 

TWEAK Instant ELISA kits purchased from Thermo 

Fisher Scientific; USA were used to measure the levels 

of TWEAK in the urine. To standardize the urinary 

TWEAK levels, the concentrations of creatinine in the 

urine were determined at the same spot urine test and 

expressed as pg/mg creatinine. 

Ethical approval  

The Institutional Review Board of the Faculty of 

Medicine, Mansoura University, Egypt, granted ethical 

approval for this study (code number: R.25.03.3106), in 

compliance with the Declaration of Helsinki. 

Statistical Analysis 

Statistical Package for the Social Sciences (SPSS) 

version 25.0, developed by IBM, was used to tabulate 

and analyze the data. For two-group comparisons and 

non-parametric variable significance testing, the Mann 

Whitney test was used; for comparisons involving three 

or more groups, the Kruskal-Wallis test was applied. By 

utilizing a chi-square test, the correlation between two 

qualitative variables was investigated. To determine the 

strength of the association between two numerical 

variables, we applied Spearman's correlation. The 

receiver operating characteristic (ROC) curve was a 

useful tool for evaluating sensitivity and specificity for 

quantitative diagnostic tests that categorize patients into 

two categories. The optimal cutoff value was found by 

optimizing the area under the curve (AUC). With a 95% 

confidence interval, a P-value below 0.05 was deemed 

significant. 
 

RESULTS 
 

Of the 56 SLE patients who were studied, 27 

individuals without renal involvement, 19 with active 

LN, and 10 with inactive renal disease. Blood pressure 

(systolic and diastolic), serum creatinine and urea, ESR 

and serum albumin, 24-hour urine protein, tSLEDAI, 

rSLEDAI, C3, and C4 were among the variables that 

showed statistically significant differences among the 

three groups.  Comprehensive comparisons among the 

three groups are presented in table 1. 

Compared to non-renal SLE patients, inactive LN, 

and normal controls, the LN group had significantly 

higher urinary TWEAK levels. Table 2 and figure 1 

show the urine TWEAK levels for all groups. 

Regarding the relationship between urine TWEAK 

and clinical and laboratory indicators of SLE, there 

were significant positive correlations between urinary 

TWEAK and systolic blood pressure (mmHg) (P 

<0.001), diastolic blood pressure (mmHg) (P <0.001), 

hematuria (P <0.001), pyuria (P <0.017), urinary casts 

(P <0.001), 24-hour urinary proteins (P <0.001), 

tSLEDAI (P <0.001), and rSLEDAI (P <0.001). Inverse 

correlations were seen between urine TWEAK and C3 

and C4 (P <0.001). No correlations were reported 

between urinary TWEAK levels and serum creatinine or 

blood urea as illustrated in table 3 and figure 2. 

.In accordance with the WHO classification for 

grading renal biopsies in LN, 4 patients were classified 

as class II, 8 patients as class III, 15 patients as class IV 

and 2 patients as class V. Urinary TWEAK levels 

showed ascending levels associated with increased renal 

biopsy grades (p <0.001), as shown in table 4 and figure 

3. 

The ROC curve was performed to demonstrate the 

efficacy of urine TWEAK as a biomarker for 

distinguishing between different clinical groups. The 

area under the curve (AUC) findings shown remarkable 

discriminating capability, particularly in the SLE vs 

control group (AUC =0.981), signifying that urine 

TWEAK is highly effective in identifying SLE patients. 

The threshold values for urine TWEAK are >2.06 for 

SLE, >5.91 for LN, and >6.5 for active lupus nephritis, 

with corresponding sensitivity rates of 100%, 75.86%, 

and 84.21% respectively. The specificity rates are 

94.74%, 88.89%, and 70%, respectively. The positive 

and negative predictive values enhanced the 

significance of urine TWEAK. The accuracy rates were 

97.3% for SLE, 82.1% for LN, and 79.3% for active LN 

(table 5 and figure 4). 
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Table 1: Clinical and laboratory characteristics  of the studied patients 

Parameter 

(mean±SD) 

Non-renal SLE 

 (n =27) 

Active LN 

(n =19) 

Inactive LN 

(n =10) 

P value 

Age (years) 38.7±5 36.3±9 37.7±3 NS 

SLE Disease duration (years) 3.7±2.6 4.2±1.8 5.7±2.9 NS 

Systolic blood pressure (mmHg) 118.3±3.2 138.1±19.2 122.7±18.5 0.002 

Diastolic blood pressure (mmHg) 70.3±9.3 85.1±8.9 75.2±9.6 0.002 

Total SLEDAI 7.4±3.5 14.6±9.2 6.8±6.3 0.001 

Renal SLEDAI 0.0±0.0 9±3 0.0±0.0 0.001 

ESR (mm/1st h) 62.5±27.7 87.3± 58.1 39.4 ±20.7 0.010 

Hemoglobin (g/dl) 11.57±1.12 11.24±1.69 11.18±1.83 NS 

Total WBC (103/μL)  7.87±3.15 6.41±2.81 7.54±2.84 NS 

Platelet count (103/μL)  272.62±95.61 282.71±94.93 262.41±88.84 NS 

Serum creatinine (mg/dl)  0.8±0.2 2.3±1.4 1.1±0.9 0.011 

Blood urea (mmol/l) 25.12 ±8.92 94.65 ± 56.45 47.65±94.38 0.021 

Serum albumin (g/dl) 3.5±11 2.2 ±.13 3.9±35 0.002 

24- h urinary proteins (g/24h) 88.3±98.32 2125.34±2247.18 189.46±98.78 0.003 

C3 (u/ml) 1.54±0.42  0.503±0.31 1.63±0.12 <0.001 

C4 (u/ml) 0.24±0.21 0.11±0.12 0.22±0.42 0.004 

Anti-ds DNA (IU/ml) 428.84±589.81 532.41±598.52 527.83±541.92 NS 

NS: non-significant, p <0.05 is considered significant. 

 

 

 

 

Table 2: Urinary TWEAK Levels in the cases and control groups 

Urinary TWEAK 

(pg/mg 

creatinine) 

Healthy 

control 

(n =56) 

Total SLE 

(n =56) 

Non-

renal 

SLE 

(n =27) 

Total LN 

(n =29) 

Active 

LN 

(n =19) 

Inactive 

LN 

(n =10) 
P1 P2 P3 

Mean±SD  

 

1.76±0.6

9 

9.24±9.24 5.13±5.25 
13.07±10.

51 

16.67±11.

41 

16.67±11.

41 

 

<0.0

01 

 

<0.0

01 

 

0.0

05 
 

 

Median 

(min-max) 

 

 

1.64 

 (1.2-

5.75) 

 

 

4.9  

(2.41-

39.75) 

 

 

3.53 

(2.41-

26.03) 

 

9 

(3.5-

39.75) 

 

9.25 

(4.25-

39.75) 

 

9.25 

(4.25-

39.75) 

p1: comparison between SLE and control groups, p2: comparison between SLE with and without LN, p3: comparison 

between inactive and active LN, p <0.05 is considered significant.  
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A  B  

C  

Fig. 1. Concentrations of urinary TWEAK according to the study groups 

The expression levels of urinary TWEAK in (A) SLE and control groups; p <0.001, (B) LN and non-renal SLE groups; 

p <0.001, and (C) inactive and active LN groups; p =0.005.  

 

 

Table 3: The correlations between urinary TWEAK levels and other clinical and laboratory variables  

Variable 
Urinary TWEAK (pg/mg creatinine) 

Rs P value 

Systolic blood pressure (mmHg) 0.419 0.001 

Diastolic blood pressure (mmHg) 0.423 0.001 

Creatinine (mg/dl) 0.214 NS 

Blood urea (mmol/l) 0.223 NS 

Hematuria 0.621 <0.001 

Pyuria 0.318 0.017 

Urinary casts 0.586 <0.001 

24-h urinary proteins 0.561 <0.001 

tSLEDAI 0.730 <0.001 

rSLEDAI 0.695 <0.001 

C3 (u/ml) -0.538 <0.001 

C4 (u/ml) -0.440 <0.001 

Rs, Spearman's correlation coefficient, NS: non-significant, p <0.05 is considered significant. 
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D 

 

E 

 

F 

 

G 

 

H 

 
Fig. 2.  The correlations between urinary TWEAK versus clinical and laboratory parameters 

 

Positive correlation between (A) urinary TWEAK vs. systolic blood pressure, (B) urinary TWEAK vs. diastolic blood 

pressure, (C) urinary TWEAK vs. pyuria, (D) urinary TWEAK vs. 24-h urinary protein, (E) urinary TWEAK vs. 

SLEAI, and urinary TWEAK vs. rSLEAI. Negative correlation between: (G) urinary TWEAK vs. C3, (H) urinary 

TWEAK vs. C4. 
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Table 4: Concentrations of urinary TWEAK according to renal biopsy grades 

Urinary TWEAK 

 (pg/mg creatinine) 

Renal biopsy grades 

II 

n =4 

III 

n =8 

IV 

n =15 

V 

n =2 
P value 

Mean± SD 4.19±0.12 6.5±1.28 15.9±9.37 35.88±5.48 

<0.001 Median 

(min-max) 

4.25 

(4-4.25) 

6.38 

(4.75-8.25) 

9.25 

(3.5-32) 

35.88 

(32-39.75) 

 

 

 

 

 
Fig. 3. Urinary TWEAK levels according to renal biopsy grades 

Urinary TWEAK showed ascending levels associated with increased renal biopsy grades, p <0.001. 

 

 

 

 

Table 5: Validity of urinary TWEAK for discrimination between studied groups 

Urinary TWEAK  

(pg/mg creatinine) 

SLE vs. controls LN vs. non-renal SLE Active LN vs. inactive LN 

AUC 0.981 0.875 0.818 

95% CI 0.936 to 0.997 0.759 to 0.948 0.632 to 0.936 

P value <0.001 <0.001 <0.001 

Cut off >2.06 >5.91 >6.5 

Sensitivity (%) 100 75.86 84.21 

Specificity (%) 94.74 88.89 70.0 

Positive predictive value (%) 94.9 88.0 84.2 

Negative predictive value (%) 100.0 77.4 70.0 

Accuracy (%) 97.3 82.1 79.3 
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A 

 
B 

 
C 

 
Fig. 4. Analysis of ROC curves for urinary TWEAK 

SLE vs. control, (B) LN vs. non-renal SLE, and (C) inactive LN vs. active LN groups. 
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DISCUSSION 
 

LN is a common complication for people with SLE. 

Therapy timing is critical for prognosis, as studies on 

LN have shown that delay in therapy could result in 

poorer outcomes27. Many novel LN biomarkers have 

been developed, however so far none of them have 

shown to be fully relevant in large-scale longitudinal 

case cohorts. To improve the predictive power of renal 

flares and LN prognosis, researchers have proposed 

combining new biomarkers with traditional clinical 

indicators in the future28. 

A crucial factor in the pathogenesis of SLE is the 

dysregulation of cell death mediated by TWEAK29. 

TWEAK/Fn14 may significantly influence LN 

pathophysiology by causing apoptosis in tubular 

epithelial and glomerular mesangial cells, thus 

promoting the generation of proinflammatory cytokines 

and resulting in damage to the tubules and 

glomeruli30,31. Consequently, the purpose of this 

research was to quantify urinary TWEAK and establish 

its correlation with disease activity in LN. 

This analysis revealed a significant disparity in 

urinary TWEAK levels. Specifically, we observed that 

the LN group had significantly elevated levels of 

urinary TWEAK in comparison to non-renal SLE 

patients, inactive LN, and normal controls. Like our 

findings, El-Shehaby et al demonstrated that non renal 

SLE or inactive LN cases had lower urinary TWEAK 

levels than active LN cases (P <0.0), suggesting that 

greater urinary TWEAK levels could indicate active 

LN32. Furthermore, Schwartz et al discovered that 

urinary TWEAK had superior efficacy in differentiating 

between non-renal SLE and LN patients compared to 

anti-dsDNA antibodies or complement component 

levels. Additionally, they found that urinary TWEAK 

level of both biopsy-based LN cases and clinically 

diagnosed LN was not different but was significantly 

higher than non-renal SLE cases, proving that high 

urinary TWEAK level could support LN diagnosis with 

possibly replacement of the need to invasive renal 

biopsy in SLE patients. They also found that high 

urinary TWEAK level in SLE cases was associated with 

7- fold increased odds of LN23. Urinary TWEAK levels 

were considerably higher in LN cases than in non-lupus 

glomerulopathy patients, according to an investigation 

done on Mexican patients. However, compared to 

healthy volunteers and non-renal SLE patients, 

individuals with non-lupus glomerulopathy had 

noticeably higher urine TWEAK levels33.  

According to Mok's research, a good LN biomarker 

should be highly correlated with proteinuria or urine 

sediment levels, which are indicators of renal 

impairment28. In our study, urinary TWEAK level had a 

significant positive correlation with parameters of 

rSLEDAI; hematuria (p <0.001), pyuria (p =0.017), 

urinary casts (p <0.001) and 24-h urinary proteins (p 

<0.001). Similar results were reported by El-Shehaby et 

al, as the presence of these parameters could reflect 

renal inflammation32. Therefore, urinary TWEAK is a 

biomarker of LN activity, as shown by this significant 

positive association. Meanwhile, current LN laboratory 

biomarkers such pyuria, proteinuria, and hematuria are 

insufficient. They can't tell the difference between 

normal kidney function and damage in LN due to their 

low sensitivity and specificity. Major renal damage can 

occur before changes of these laboratory parameters. 

Persistent proteinuria is not necessarily an indicator of 

ongoing kidney inflammation and may reflect a 

preexisting chronic lesion or a recent renal damage 

throughout the disease course.  In addition, there may be 

no obvious or recent rise in proteinuria when nephritis 

flares up34. Prior research has indicated that compared to 

non-renal SLE patients, LN patients had elevated blood 

levels of TWEAK, soluble CD40L, and anti-C1q. They 

may be utilized as indicators to monitor renal 

involvement and disease activity, since high levels of 

these serum markers were favorably linked with 

conventional disease activity criteria. However, elevated 

serum TWEAK level showed the greatest sensitivity for 

LN development35.  

Our analysis revealed a negative correlation between 

urinary TWEAK and both C3 and C4 (P <0.001, for 

each). Previous studies have demonstrated analogous 

results32,34. This finding has substantial clinical 

implications. That is because C3 and C4 complement 

components are known to be consumed not only in SLE 

patients with LN but also in SLE other immune 

complex mediated lesions, such as vasculitis, with a 

stable renal function. So, urinary TWEAK is considered 

a more specific biomarker due to its potential diagnostic 

and prognostic applications in assessing LN 36. 

Based on our research, there was no evidence that 

urinary TWEAK levels were correlated with serum 

creatinine levels. It was suggested that high urinary 

TWEAK levels have stronger correlation with acute 

disease activity than with the degree of renal 

insufficiency. Several investigations have come to the 

same conclusion25,34. 

Our investigation into the correlation between 

urinary TWEAK levels and renal histology revealed that 

elevated urinary TWEAK levels were associated with 

increased renal biopsy grades (P <0.001). Similarly, 

Rashed et al identified a significant connection between 

urine TWEAK levels and the histological renal activity 

index (P =0.001) but found no association with the renal 

chronicity index (P =0.278). Based on these findings, it 

appears that renal disease activity rather than renal 

insufficiency degrees is the strongest predictor of 

increased urinary TWEAK levels37.  

Some investigations found no statistically significant 

correlation between urine TWEAK levels and various 
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types of renal biopsy, which contrasts with the current 

findings. So, detection of urine TWEAK could not fully 

substitute renal biopsy in the diagnosis of LN, according 

to these investigations24,25,32. This could be due to 

absence of a clear method to evaluate tissue levels of 

inflammatory disease activity, inherent sample 

difficulties with renal biopsies, and a small number of 

patients evaluated with further splitting into many 

histological groups38.  

Renal biopsy is the gold standard for studying the 

histological classifications of LN with varying degrees 

of glomerular activity or chronicity. Nonetheless, it is 

invasive, and monitoring LN by successive biopsies is 

impractical28. Based on our findings, the urinary 

TWEAK threshold values were >2.06 for SLE, >5.91 

for LN, and >6.5 for active LN, with corresponding 

sensitivity rates of 100%, 75.86%, and 84.21%, 

respectively. Also, the specificity rates were as high as 

94.74%, 88.89% and 70% respectively. The importance 

of urinary TWEAK was enhanced by positive and 

negative predictive values. The elevated accuracy rates 

(97.3% for SLE, 82.1% for LN, and 79.3% for active 

LN) highlighted the promise of urinary TWEAK as an 

effective diagnostic marker of LN. In a different study, 

urinary TWEAK demonstrated 89% sensitivity and 56% 

specificity32. Hence, urinary TWEAK is useful for 

predicting renal flares, measuring treatment efficacy, 

and tracking disease progression34. 

 

CONCLUSIONS 
 

To sum up, urinary TWEAK stands out as a 

biomarker in LN, showing more sensitivity and 

specificity than other laboratory tests that have been 

used before. High level of urinary TWEAK is positively 

correlated with conventional activity parameters of LN 

and so, it can be used as an indicator to monitor renal 

involvement and disease activity. Implementation of 

novel therapeutic approaches such as the monoclonal 

antibody antagonizing the effect of some inflammatory 

cytokine; TWEAK could be the lost thread for treatment 

of cytokine dependent LN.  
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