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Background: Lupus nephritis (LN) is one of the major complications in patients living with systemic lupus 
erythematosus (SLE). The impact of immunosuppressants on LN development remains unknown. We 
aimed to analyze the incidence and identify risk factors for LN development in non-renal SLE patients. 

Materials and methods: This retrospective, single-center cohort study, we enrolled SLE patients who 
received at least one cycle of Rituximab (RTX) or a stable dose of azathioprine (AZA) for over one month 
for non-renal causes. The baseline disease activity and organ involvement, clinical and serological data, 
and medications including concomitant hydroxychloroquine and glucocorticoid use were recorded. 
Transient proteinuria was defined as proteinuria for less than one month at baseline. Rituximab was 
administered at 500-1000 mg at week 0 and week 2 every 6 months. The primary endpoint was the 
development of LN, defined as a biopsy-proven lupus nephritis or persistent UPCR > 0.5 g/g . 

Results: From 2006 to 2022, 211 eligible patients were included (Table 1). During the follow-up period of 
6 years, 27 patients (12.7%) developed LN. Multivariable analyses identified higher baseline SLEDAI 
score, hypocomplementemia, and transient proteinuria as independent risk factors for de novo LN 
development. Notably, Rituximab treatment was associated with a lower risk of developing LN compared 
to azathioprine (Table 2). 

Conclusion: Higher baseline SLEDAI and a history of transient proteinuria were independent risk factors 
for LN development. Compared with azathioprine, rituximab was associated with a decreased rate of de 
novo lupus nephritis in patients with non-renal SLE.  

  



Table 1: Baseline Characteristics 
Baseline characteristics RTX, N = 51 AZA, N = 160 

Female sex 46 (90%) 141 (88%) 

Age 38 (31 - 51) 37 (29 - 48) 

Initial SLEDAI-2K score 10 (6 - 13) 7.5 (4 - 11) 

  Clinical SLEDAI score 6 (4 - 11) 4 (1 - 7) 

  Seropositivity 33 (65%) 137 (86%) 

  Anti-DNA positivity 24 (47%) 105 (66%) 

  Hypocomplementemia 22 (43%) 101 (63%) 

Transient proteinuria 5 (9.8%) 9 (5.6%) 

Median follow-up duration 5.8 (4.3 - 8.6) 6.1 (4.4 - 9.3) 

Rituximab treatment 

  Median cycles of RTX 6.0 (3.0 - 9.5) - 

  RTX 1.0 g * 2 every 6 months 5 - 

  RTX 0.5 g * 2 every 6 months 46 - 

Azathioprine treatment 

  Median duration of AZA - 6.7 (5.1 - 9.9) 

  Time-adjusted AZA dose 
(mg/day) 

- 24 (12 - 43) 

Time-adjusted PSL dose (mg/day) 6.7 (4.8 - 9.2) 5.8 (3.8 - 8.0) 

 
  



Table 2 Univariable and multivariable Cox regression 
Variables Frequen

cy 
Univariable Model 1: baseline 

predictors  
(SLEDAI-2K) 

Model 2: baseline 
predictors  
(serology and clinical 
SLEDAI) 

Model 3: baseline and 
treatment 

HR 95% 
CI 

p-
value 

HR 95% 
CI 

p-
value 

HR 95% 
CI 

p-
value 

HR 95% 
CI 

p-
value 

RTX treatment 
(vs. AZA) 

 0.14 0.02 - 
1.06 

0.009 0.04 0.00 - 
0.38 

0.005 0.05 0.01 - 
0.49 

0.010 0.08 0.01 - 
0.68 

0.020 

Initial SLEDAI-2K 
score 

 1.11 1.04 - 
1.18 

0.004 1.13 1.04 - 
1.24 

0.004       

  Clinical SLEDAI 
score 

 1.06 0.99 - 
1.15 

0.12    1.10 1.01 - 
1.21 

0.033 1.04 0.95 - 
1.15 

0.4 

  Anti-DNA 
positivity 

129 
(61%) 

3.24 1.22 - 
8.58 

0.009    2.30 0.82 - 
6.49 

0.11 1.88 0.66 - 
5.37 

0.2 

  
Hypocomplemente
mia 

123 
(58%) 

4.73 1.63 - 
13.7 

<0.00
1 

   3.60 1.23 - 
10.5 

0.019 2.95 0.99 - 
8.82 

0.053 

Transient 
proteinuria 

14 (6.6%) 6.14 2.56 - 
14.7 

<0.00
1 

5.87 2.27 - 
15.2 

<0.00
1 

4.87 1.82 - 
13.0 

0.002 7.66 2.66 - 
22.0 

<0.00
1 

Treatments              

  Total RTX cycles  1.02 0.74 - 
1.41 

>0.9          

  Time-adjusted 
AZA dose 

 1.00 0.99 - 
1.02 

0.8          

  Time-adjusted 
PSL dose 

 1.15 1.07 - 
1.24 

0.002       1.13 1.04 - 
1.23 

0.004 
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Background: Despite significant therapeutic advances, connective tissue disease-associated pulmonary 
arterial hypertension (CTD-PAH) remains associated with substantial morbidity and mortality. This study 
aimed to identify accessible prognostic biomarkers from standard laboratory tests to improve risk 
stratification in CTD-PAH patients. 
 
Materials and Methods: We retrospectively analyzed a cohort of patients with CTD-PAH diagnosed by 
right heart catheterization (RHC) at a single center from January 2016 to December 2024. Patients were 
stratified according to the four-stratum COMPERA 2.0 risk model. Baseline demographic, laboratory, 
echocardiographic, and hemodynamic data were collected. The prognostic utility of these parameters for 
predicting 3-year mortality was assessed using receiver operating characteristic (ROC) curve analysis. 
Survival outcomes were analyzed using Kaplan-Meier methods. 
 
Results: The study cohort comprised 34 patients with CTD-PAH (mean age 56.0 ± 13.6 years; 88.2% 
female), with the majority (52.9%) classified as intermediate-high risk. 3-year mortality rate was 20.6% 
(n=7). Non-survivors exhibited significantly lower baseline platelet counts compared to survivors (134.0 
[78.0-157.0] vs. 189.0 [139.0-256.0], p=0.043). ROC analysis confirmed that platelet count had moderate 
predictive accuracy for 3-year mortality (AUC=0.75, 95% CI 0.58-0.92; p=0.005) (Fig. 1). Using an 
optimized cut-off of 160×10⁹/L, Kaplan-Meier analysis revealed that a lower platelet count was 
significantly associated with worse survival (log-rank p=0.037) (Fig. 2). Other parameters were not 
significant predictors of mortality. 
 
Conclusion: This study demonstrates that a reduced platelet count is significantly associated with an 
increased risk of 3-year mortality in patients with CTD-PAH. As a routinely measured and inexpensive 
parameter, platelet count is a promising and accessible prognostic biomarker. 

Fig. 1 Receiver operating characteristic (ROC) 
curve of platelet count for 3-year mortality 
prediction. AUC=0.751, 95% CI: 0.58-0.92, 
p=0.005 

Fig. 2 Kaplan–Meier survival curves for 3-year mortality 
stratified by platelet count. Log-rank p=0.037 
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