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ABSTRACT

Introduction: The goal of this study is to identify risk factors for renal involvement among children with SLE. To im-
prove patient monitoring and therapies, studies have sought to uncover early clinical traits, laboratory findings and 
molecular pathways that are connected to poor renal prognosis. Materials and methods: A retrospective cross-sec-
tional study was conducted at Hospital Universiti Sains Malaysia (USM), Kelantan, Malaysia. SLE had been identi-
fied in 101 patients who were younger than 18 years old. Demographic data (age, race, gender, body mass index, 
parent’s monthly income, family history of Systemic Lupus Erythematosus and blood pressure), age during diagnosis 
of Lupus Nephritis, time between development of SLE and Lupus Nephritis, clinical factors (hypertension, anemia), 
Laboratory factors (proteinuria, hypoalbuminemia, hematuria eGFR, serum creatinine level, dsDNA positivity, and 
Histological WHO Class renal biopsy) were obtained from the patient’s medical records. Descriptive and simple 
linear regression was used to investigate predictors for renal outcomes, and prognostic analyses were performed. 
Multivariate logistic regression analysis was used to identify independent predictors of renal outcomes. Results: 
Among one hundred and one childhood SLE, most of them were females (93.1% with a mean age of 12.4 years old). 
65 of them have lupus nephritis with biopsy-proven of class IV and above in 53 (81.5%) of them. Presence of hyper-
tension, abnormal eGFR, and histological biopsy of diffuse proliferative glomerulonephritis was initially identified as 
significant variables, however, only the latter two factors were found to be significantly predicting complication of 
CKD (OR 11.8, 95% CI 2.22-63.5), (OR 29.9, 95% CI 3.05-294), respectively. The Kaplan Meier mortality survival 
analysis among patients with CKD also demonstrated 5- and 10-year mortality were 64% and 43%, respectively. 
Conclusion: Lupus Nephritis has been demonstrated to be associated with poor clinical outcomes and high mor-
tality. Histological findings of diffuse proliferative disease and abnormal eGFR of stage III onwards were signifi-
cantly associated with CKD. Lupus Nephritis children with CKD had a mortality rate of almost 50% within 5 years.  
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INTRODUCTION

A chronic inflammatory condition in Systemic Lupus 
Erythematosus is brought by a decline in immunological 
tolerance, antibodies generation, immune complexes 
deposition on target tissues and complement system 
activation. This heterogenous autoimmune disorder 
affects both adults and children with its occurrence 
has been attributed to genetics, environmental and 
geographical location. For example, it is commonly 
reported among African Americans and Orientals 
compared to Caucasian whites and its severity tends to 

be more pronounced in the former group (1). Various 
organs known to be affected include joints, heart, 
lungs, skin, kidneys, and central nervous system. Lupus 
Nephritis (LN) which affects the kidneys, is one of 
the most severe clinical presentations with increased 
morbidities and mortality in a population of paediatric 
age (1, 3). 

Childhood SLE diagnoses account for roughly 10-15% of 
all SLE patients (3). Kidney and central nervous system 
involvement is more common and severe when it begins 
in childhood as opposed to adulthood  (4). In fact, data 
have shown that cSLE has a poorer prognosis than 
adults with lupus  (5). The most frequent autoimmune 
condition causing CKD in children is cSLE.  LN patients 
had an 18-50% chance of developing chronic kidney 
disease (CKD) (6, 7).
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Given that survival is much lower in paediatric children 
with SLE and kidney disease than in those without kidney 
disease, early detection and treatment of the disease are 
essential (8).

10%–20% of children with lupus nephritis suffer end-
stage renal disease (ESRD) after a mean of 5 years (9). 
Several factors, notably hypertension, a low level of C3 
complement, anemia, and diffuse proliferative nephritis 
on histological examination, have been linked to ESRD 
in individuals with LN (10). Renal impairment at initial 
evaluation has been identified as one of the significant 
prognostic parameters for progression into chronic 
kidney disease (CKD).

In other studies, several other factors that contributed 
to worsening the outcomes of lupus nephritis include 
high serum creatinine and serum urea >130 µmol/L, 35 
mmol/L, respectively, Class IV or more in renal biopsy, 
severe hypertension, recurrent attack Lupus Nephritis 
and demographical features like age, sex and racial were 
reported in many studies (11). The primary objective of 
this study is to determine predictive factors among cSLE 
and its renal outcomes in single tertiary centers. 

MATERIALS AND METHODS 

Study design and setting.
A retrospective cross-sectional study was performed 
from October 2020 to November 2022. 

Subjects and recruitment.
This study was performed at Hospital Universiti 
Sains Malaysia, Kubang Kerian, Kelantan between 
October 2020 and November 2022. Systemic Lupus 
International Collaborating Clinic (SLICC) eligibility 
requirements were met by all SLE-diagnosed children 
under the age of 18 who met these criteria. Patients with 
mixed connective tissue disease, drug-induced lupus, 
and missing data were removed. Proforma checklist 
was used to gather demographic information, clinical 
details, and laboratory results from the patient’s medical 
records. IBM SPSS Statistics version 29 was used to 
analyze the data.

Ethical Clearance.
The authorization of study was obtained from 
the Human Research Ethics Committee of the 
Universiti Sains Malaysia USM/JEPeM/20110540. 

Statistical Analysis.
Statistical Packages for the Social Sciences (SPSS), 
version 29, was utilized for all statistical analysis. 
Categorical variables were analyzed as percentages 
and frequencies. Mean and standard deviation (SD) 
were used to represent numerical variables with normal 
distributions, while the median and interquartile range 
(IQR) were used to express non-distributed variables. 
The prevalence of lupus nephritis in patients with 

cSLE was estimated at the 95% confidence interval 
point. The significant factors and variables with p 
value less than 0.25 were identified using simple 
logistic regression and were selected to proceed with 
multiple logistic regression. A statistically significant 
variable in multiple logistic regression analysis was 
assigned at p value less than 0.05 in the final model. 
 
Operational definitions
cSLE was diagnosed based on SLICC criteria (Systemic 
Lupus International Collaborating Clinic) which were 
derived and validated in 2012 (12). LN is defined as 
chronic proteinuria of greater than 0.5 g per day, a spot 
urine protein/creatinine ratio of greater than 0.5 g/g by 
dipstick, and/or cellular casts, such as granular, tubular, 
or mixed red blood cells (13). Histological diagnosis 
of renal biopsy is classified based on the classification 
standards adhered to by the World Health Organization 
(14). Family incomes are further divided into three 
categories which are a high income (T20): >RM9,619, 
middle income (M40):RM9,619 to RM4,360, and low 
income (B40): <RM 4,360 (15). Stages of CKD were 
determined by eGFR according to KDIGO. 

RESULTS

The majority of the 101 paediatric SLE patients that were 
enrolled in this study were female, with a median age 
of 13.4 years as tabulated in Table 1. Sixty-five of them 
were LN. Demographic socioeconomic details, clinical 
factors, and baseline laboratory factors during initial 
diagnosis were recorded and summarized in Table 1. 
Most patients manifested the disease during adolescence 
period which accounted for 73.8% of lupus nephritis 
population. 

Table I: Socio-demographic data of childhood Systemic 

Lupus Erythematosus (cSLE) (n=101)

Variables n (%)  Median /IQR

Age at Diagnosis SLE (years) 
     < 12 years 
     > 12 years

 
43 (42.6) 
58 (57.4)

 
12.4 
(10.1,16.1)

Gender  
      Female 
      Male  

 
94 (93.1) 
7 (6.9)

Race 
      Malay	 
      Non-Malay 

 
95 (94)  
6 (6)

BMI (kg/m2) 
      Underweight 
      Normal 
      Overweight	  
      Obese	

 
10 (9.9) 
82 (81.1) 
4 (4.0) 
5 (5.0)

 
19.4 (16.3, 
23.5)

Socioeconomic 
     B40 
     M40 
     T20

 
79 (78.2) 
22 (21.8) 
0 (0)

Hypertension 
     Yes 
     No

 
47 (53.5) 
54 (46.5)

CONTINUE
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Simple and multiple logistic regression analyses were 
presented in Table II. Significant variables from simple 
logistic regression analysis include hypertension, 
proteinuria, abnormal eGFR and diffuse proliferative 
type of lupus nephritis. However, after multiple 
logistic regression was applied, only two variables 
were demonstrated to be significant namely abnormal 
eGFR and diffuse proliferative type of lupus nephritis. 
We performed Kaplan Meier mortality survival analysis 
among patients with CKD as shown in Figure 1. The 
result demonstrated that, five- and ten-years mortality 
among CKD patients were 64% and 43%, respectively.

Table I: Socio-demographic data of childhood Systemic 

Lupus Erythematosus (cSLE) (n=101) (CONT.)

Variables n (%)  Median /IQR

Anaemia (g/dL) 
     Yes 
     No  

 
63 (62.4) 
38 (37.6)

 
10.4 
(8.8,12.8)

Proteinuria 
     Yes 
     No

 
49 (48.5) 
52 (51.5)

Haematuria 
    Yes 
     No

 
38 (37.7) 
63 (62.4)

Serum creatinine (umol/L) 
      Abnormal 
      Normal

 
17 (16.8) 
84 (83.2)

 
54.3 (49,70)

Serum albumin (g/dL) 
     Hypoalbuminemia 
     Normal

 
46 (45.5) 
55 (54.5)

 
34.0 (25.5, 
39.0)

eGFR (ml/min/1.73m 2) 
     Stage 1 and 2 
     Stage 3 and above

 
91 (90.1) 
10 (9.9)

 
115.75 
(45.27)*

Positive anti-dsDNA (titer 
of>1:80) 
    Yes 
     No

66 (65.3) 
35 (34.7)

HPE 
     Diffuse proliferative LN 
     Focal proliferative LN    

 
53 (81.5) 
12 (18.5)

Footnote: SLE: systemic lupus erythematosus, LN: lupus nephritis, eGFR: estimated glomeru-
lar filtration rate, dsDNA: double stranded DNA, HPE: histopathology examination of tissue, 
Anemia is classified as mild anemia 10-11.4g/dl, moderate 7-10.9g/dl, and e severe anemia 
less than 7g/dl (36)6. 
Hypertension is defined as systolic or diastolic blood pressure ≥ the 95th percentile for age, 
height, and sex (37). 
Hematuria is defined as >10 red blood cells sex 24(RBCs) per high-power field. 
Anti-double-stranded DNA titer(anti-dsDNA) antibody was measured by enzyme-linked 
immunosorbent assay (ELISA). 
eGFR classified according to the Kidney Disease Improving Global Outcomes classifications.  
*Mean and SD.

Table II: Logistic regression analysis for predictive factors of 
progression CKD among Lupus Nephritis patients.

Risk Factors Freq, 
n

Simple 
log re-
gression

Mul-
tiple 
log re-
gres-
sion

CKD 
n=23

Non-
CKD 
n=42 

Crude 
OR 
(95% 
CI)

P 
value

Ad-
justed 
OR 
(95% 
CI)

P 
value

Age at diag-
nosis of LN 
<12 
≥12

 
5 
18

 
12 
30

 
0.69 
(0.21, 
2.9)

 
0.55

Gender  
Female 
Male

 
21 
2

 
39 
3

 
0.808 
(0.12, 
5.2)

 
0.823

Hyperten-
sion 
Yes 
No

 
17 
6

 
21 
21

 
2.83 
(0.93, 
8.59)

 
0.066

Anemia 
Yes 
No 

 
16 
7

 
23 
19

 
1.80 
(0.55, 
5.86)

 
0.329

Proteinuria 
Yes 
No 

 
18 
5

 
24 
18

 
0.37 
(0.11, 
1.18)

 
0.094

Hematuria 
Yes 
No 

 
14 
9

 
19 
23

 
0.531 
(0.18, 
1.49)

 
0.231

eGFR on 
diagnosis 
Abnormal 
Normal

 
12 
11

 
4 
38

 
10.36 
(2.78, 
38.62)

 
<0.01

 
11.8 
(2.22, 
63.5)

 
0.004

dsDNA 
Positive 
Negative

 
21 
2

 
35 
7

 
2.10 
(0.399, 
11.06)

 
0.382

Renal Biopsy 
Diffuse 
Proliferative 
LN 
Focal Prolif-
erative LN

 
22 
1

 
19 
23

 
26.63 
(3.28, 
216.20)

 
0.002

 
29.9 
(3.05, 
294.0)

 
0.004

Footnote: CI: confidence interval; CKD: chronic kidney disease. Constant = -7.242. Back-
ward LR method was applied. No multicollinearity and no interaction, Hosmer Lemeshow 
test, p-value=0.892. Classification table 84.6% correctly classified. Area under Receiver 
Operating Characteristics (ROC) curve was 90.6%. LN: Lupus Nephritis, eGFR: estimated 
glomerular filtration rate, dsDNA: double stranded DNA. 

Figure 1: Kaplan-Meier plot shows time to mortality in the child 
with CKD/Non-CKD among the lupus nephritis population. 

DISCUSSION

Renal involvement in patients with cSLE, has many 
clinical complications compared to those with cSLE 
without nephritis (4). Our study has demonstrated that 
the prevalence of LN was almost 2/3 of cSLE and 1/3 
of them progressed into CKD, consistent with other 
reported studies from Canada about 55%, United States 
approximately 56%, United Kingdom 47% and China 
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51% (16–18). With a female-to-male ratio that varies 
from 8:1 to 15:1, especially during peak reproductive 
age, SLE virtually primarily affects females in the 
population around the world, including in our study. 
However, female predominance significantly declines 
after pre-puberty and post-menopause (10, 19). This 
phenomenon was attributed to the hormonal changes 
of puberty (20). Testosterone and estrogen are peculiarly 
known to impact autoimmunity and body immune 
response in which testosterone increases T-helper 1 
responses while boosting type I immune responses. These 
cellular responses initiated and continuously triggered 
damage to the glomerular endothelium, epithelium and 
mesangium leading to fibrosis and sclerosis. 

In contrast to Caucasians, Asian children with cSLE 
had greater rates of renal involvement (50–60%). and 
often complicated with more severe renal disease (21). 
Similar trends were observed in studies reported in 
Malaysia about 60% (6), and even higher (70–100%)  in 
Thailand and Sri Lanka (22, 23). Genetic factors might 
be significantly related to these findings. Findings from 
a meta-analysis of the FcRIIIA-V/F158 polymorphism 
showed that Asian SLE patients with the F158 allele 
had a greater risk of LN (OR 1.15, 95% CI 1.04–1.28) 
(24). Immunoreactive cells contain the cell surface 
protein known as FcγR which can attach to IgG immune 
complexes and cause phagocytosis and antibody-
dependent cytotoxicity that worsen the damage of the 
kidney. In addition, the earlier age of onset of disease 
often experiences greater disease severity compared 
to later onset. This severity can lead to earlier kidney 
involvement. Childhood-onset SLE has a remarkable 
psychosocial impact that accelerates progression to 
LN in a way of poor medication tolerance and lacking 
adherence to medications and treatment choices.  

For the diagnosis of SLE, the SLICC criteria were used, 
mandating the fulfillment of at least four criteria, 
including at least one clinical and one immunologic 
criterion, or lupus nephritis as the solitary clinical criteria 
in the presence of ANA or anti-dsDNA antibodies (25). 
In our cohort, 50% of children who presented with 
SLE alone without nephritis, more than half of them, 
progressed into LN within 6 months of duration. This 
clinical progression is important for the physician to 
follow up on renal status (hypertension, proteinuria, 
low serum albumin, hematuria) regularly even though 
the renal involvement was spared at initial presentation. 
Whilst other studies reported 90% developed lupus 
nephritis within 2 years of diagnosis. 

Rapid declining of kidney function in a way of eGFR 
reduction, occurs when renal disease is present 
alongside hypertension which can be elucidated in 
cases of lupus nephritis. Numerous factors, such as the 
beginning nephron endowment, ongoing renal insult, 
and the accumulation of inflammatory complexes 
leading to irreversible renal fibrosis and nephron loss, 

all contribute to the progression of CKD. 38% of 700 
lupus nephritis patients in Canada had been reported to 
have progression of CKD stages 3b to 4 or 5, or from 4 
to 5 (30) .

Recent decades have seen a significant improvement 
in the 5-year kidney survival of children with lupus 
nephritis, which recently varied from 77% to 93%. 
(27). Circulating immune complexes (CIC) are formed 
and deposited in renal tissue, which leads to renal 
involvement in SLE. (31–34). The classical complement, 
neutrophil, and macrophage pathways are all triggered 
by the deposition of CIC in renal tissue. Released 
proinflammatory and profibrotic cytokines produce 
multiple types of podocyte damage, the growth of 
mesangial, endothelial, and parietal epithelial cells, an 
increase in the production and deposition of extracellular 
matrix, and renal impairment.

Overall mortality rates for children with lupus nephritis 
ranged from 4 to 23%. (34, 35). Infections in severe SLE 
remain the leading cause of death in lupus nephritis, 
followed by cardiovascular complications irrespective 
of underlying etiology. Late presentation and diagnosis, 
high tendency for infection following chronic exposure 
to immunosuppressive drugs and recurrent relapse 
causing further renal damage were contributing factors 
to the high mortality rate in our population.  Other risk 
factors including delay in seeking treatment and regime 
of treatment received in cSLE were not monitored in this 
study.

CONCLUSION

SLE is not an uncommon illness among children with 
a significant proportion of them potentially progressing 
into LN. It has been demonstrated to be associated 
with poor clinical outcomes and high mortality. 
Diffuse proliferative disease and abnormal eGFR 
from stage IV onwards had been demonstrated to be 
strongly associated with CKD through histological 
analysis. Lupus Nephritis children with CKD had 
a mortality rate of almost 50% within 5 years. 
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