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SUMMARY   From a cohort of 109 patients (105 females and 4 males) treated for systemic lupus erythematosus 
(SLE), 20 patients (18.3%) developed new episodes of lupus nephritis and 89 patients (81.7%) remained free of 
renal involvement during the follow-up period.  The mean duration of follow up was 39.1 ± 54.4 months.  Clinical 
characteristics associated with developing lupus nephritis were a high systolic blood pressure (≥ 130 mmHg), pho-
tosensitivity, cutaneous vasculitis and gastrointestinal (GI) symptoms.  Laboratory abnormalities associated with 
the development of lupus nephritis were hemoglobin < 10 mg/dl, hematocrit < 30%, blood urea nitrogen > 12 mg/dl, 
serum creatinine > 1.3 mg/dl, ESR > 60, the third component of complement (C3) level < 0.45 and positive anti-
dsDNA antibody.  After a multivariable analysis, only high systolic blood pressure, cutaneous vasculitis, hemoglobin 
< 10 mg/dl and serum creatinine > 1.3 mg/dl remained as statistically significant risk factors for developing lupus 
nephritis. 

From the 1Department of Internal Medicine, Nopparat  Rajatha-
nee Hospital, Thailand, 2Clinical Epidemiology and Medical Sta-
tistics Unit, Faculty of Medicine, Chiang Mai University, Thailand. 
Correspondence: Bancha Satirapoj 
E-mail: satirapoj@yahoo.com 

 

 
 
  

Systemic lupus erythematosus (SLE) is a 
prototypic autoimmune disease that involves multi-
ple organ systems.  The clinical presentation and 
course of SLE varies extremely.  At least 50% of pa-
tients with SLE exhibit signs of nephritis at some 
time during their disease.1  Renal involvement or lu-
pus nephritis has been identified as one of the most 
important factors influencing the course of SLE, but 
is frequently unrecognized until full-blown nephritis 
and/or a nephrotic syndrome with renal failure 
emerge.  A systematic review reported that lupus ne-
phritis adds significantly to the morbidity and mor-
tality of SLE.2-4  The prognosis however can usually 
be improved by early diagnosis and timely effective 
treatment. 

Previous studies have suggested that lupus 
nephritis patients differ from those without lupus ne-
phritis in their clinical presentation, pattern of other 
organ involvement, severity of disease, and progno-
sis5-6, and that the nature of this disease and some of 
its clinical features may vary among different races.  
Although SLE is relatively common among Thai-
Asian patients7, the clinical predictors of developing 
lupus nephritis are still not known.  Thus our study 
was designed to determine the predictive clinical and 
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laboratory factors of lupus nephritis and examine re-
nal outcomes in a cohort of SLE patients. 
 

MATERIALS AND METHODS 
 

The subjects of this study were patients di-
agnosed of SLE at Nopparat Rajathanee Hospital, 
Thailand from 2001 to 2005. Medical history, physi-
cal examination, clinical manifestations, laboratory 
findings, and outcomes were recorded on a regular 
follow-up schedule. Only patients who fulfilled at 
least four of The American College of Rheumatol-
ogy (ACR) criteria for the classification of SLE8 

were included.  All patients were followed up at least 
three monthly, or more frequently if necessary.  The 
onset of lupus nephritis was considered when the 
first renal symptom or laboratory finding attributable 
to lupus was detected.  These criteria included > 5 
RBCs or any RBC casts per high-powered field in 
the urine; persistent proteinuria on dipstick (3+ or 
greater), or proteinuria > 500 mg/24 hours. End stage 
renal disease (ESRD) was defined by a glomerular 
filtration rate (GFR) of less than 15 ml/minute/1.73 
m2 or the occurrence of uremic symptoms that re-
quired dialysis. Patients were classified into two 
groups according to their renal involvement status: 
patients who developed a new onset of lupus nephri-
tis during the follow-up (group I), and patients who 
remained free of renal involvement until the end of 
the follow-up period (group II).  Patients who al-
ready had lupus nephritis at the start of the cohort 
were excluded from this study. 
 

Biochemical and renal parameters including 
serum erythrocyte sedimentation rate (ESR), blood 
urea nitrogen (BUN), creatinine, third component of 
complement (C3), total hemolytic complement 
(CH50), urine analysis, 24-hour proteinuria, and 
glomerular filtration rate (GFR) calculated by a 
modified Modification of Diet in Renal Disease 
(MDRD)9 formula were recorded.  The plasma and 
urine concentrations of protein, urea nitrogen and 
biochemical parameters were analyzed using stan-
dard techniques.  Renal biopsy was considered in pa-
tients who presented with nephritis or nephrotic pat-
terns.  Renal histopathological findings were classi-
fied into six groups according to the International 
Society of Nephrology (ISN)/Renal Pathology Soci-
ety (RPS) 2003 Classification of Lupus Nephritis.10  
Activity indices (maximum score, 24 points) and 

chronicity indices (maximum score, 12 points) were 
determined according to histological criteria de-
scribed previously.11-12

 
Statistical analysis 

 
Continuous data were described as means 

and standard deviations (SD).  Categorical variables 
were described as percentages.  The means between 
groups were compared by Student’s t-tests or rank 
sum tests as appropriate.  The risk ratio (RR) with 
95% confidence intervals (CI) was calculated.  When 
variables appeared potentially predictive in a uni-
variable analysis, they were evaluated using a step-
wise strategy with the multivariable generalized lin-
ear model (GLM) regression appropriate for risk ra-
tio.  The changes of serum creatinine and GFR over 
time for each group were analyzed by the repeated 
measures regression technique. 
 

RESULTS 
 

A total of 119 patients were identified.  Ten 
patients were excluded because of missing or incom-
plete follow-up. Of the remaining 109 patients, 
96.3% (n = 105) were females and only 3.7% (n = 4) 
were male patients.  The mean age at the beginning 
of the follow-up was 34.4 ± 11.4 years.  The mean 
duration of follow up was 39.1 ± 54.4 months.  All 
subjects were Thai-Asian patients. There were no 
differences in gender distribution or duration of dis-
ease between the renal involvement and no renal in-
volvement groups (Table 1). 

 
Sixty patients, who already had lupus ne-

phritis at the beginning of the follow-up, were ex-
cluded.  Twenty patients (18.3%) developed clinical 
lupus nephritis during follow-up (group I) and 89 pa-
tients (81.7%) remained free of renal symptoms until 
the end (group II).  The most common initial features 
of SLE were cutaneous lesions (83.5%), arthritis or 
arthralgia (74.3%), and hematological involvement 
(52.3%).  Less common manifestations were cardio-
vascular, ophthalmologic and gastrointestinal (Table 
2).  

 
There were no significant differences in the 

presenting features between the two groups of SLE 
patients except for a higher systolic blood pressure 
(group I: 125.9 ± 15.8, group II: 114.8 ± 17.2, p < 
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0.010), a higher proportion of photosensitivity 
(group I: 60.0%, group II: 33.7%, p < 0.041), cuta-
neous vasculitis (group I: 55.0%, group II: 21.3%,    
p < 0.005), and edema (group I: 75.0%, group II: 
31.5% , p < 0.001).  The laboratory profiles of group 
I compared to group II showed significantly lower 
hemoglobin, hematocrit and complement C3, but 
significantly higher BUN, creatinine, ESR, and a lar-
ger proportion of sera positive for anti-dsDNA anti-
body (Table 3).  Almost all patients (95.4%) were 
antinuclear antibody (ANA) positive with varying 
patterns such as speckle, nucleolar, homogeneous, 
and peripheral (52.3%, 19.3%, 12.8% and 1.8% re-
spectively), with no difference in the distribution of 
these among the two groups. 

 
The risk ratios and 95% CIs were as follows: 

high systolic blood pressure (≥ 130 mmHg) (RR = 
2.79, 95% CI = 1.31 to 5.96), photosensitivity (RR = 
2.39, 95% CI = 1.07 to 5.36), cutaneous vasculitis 
(RR = 3.22, 95% CI = 1.48 to 6.98), gastrointestinal 
(GI) system (RR = 3.03, 95% CI = 1.22 to 7.53); 
hemoglobin < 10 mg/dl (RR = 3.08, 95% CI = 1.53 
to 6.19), hematocrit < 30% (RR = 4.45, 95% CI = 

1.76 to 11.26), blood urea nitrogen > 12 mg/dl (RR = 
1.89, 95% CI = 1.27 to 2.80), serum creatinine > 1.3 
mg/dl (RR = 4.45, 95% CI = 1.42 to 13.92), ESR > 
60 (RR = 2.30, 95% CI = 1.60 to 3.29 ), C3 levels < 
0.45 (RR = 8.90, 95% CI = 2.43 to 32.60) and posi-
tive anti-dsDNA antibodies (RR = 2.95, 95% CI = 
1.18-7.38) (Table 4). After a multivariable analysis, 
only four of these remained statistically significant: 
high systolic blood pressure (≥ 130 mmHg) (RR = 
2.454, 95% CI = 1.30 to 4.64), cutaneous vasculitis 
(RR = 2.56, 95% CI = 1.37 to 4.80), hemoglobin < 
10 mg/dl (RR = 2.25, 95% CI = 1.20 to 4.25) and se-
rum creatinine > 1.3 mg/dl (RR = 2.32, 95% CI = 
1.20 to 4.81). 

 
The most common manifestations of renal 

involvement in SLE patients were edema (75.0%).  
Urine sediment corresponding to a nephritis picture 
(defined as > 5 RBCs or any RBC casts per high-
powered field in urine) and hypertension (blood 
pressure > 140/90 mmHg) were reported in 60.0% 
and 42.5% of the cases.  The mean value of proteinu-
ria was 2,152.3 ± 1,620.2 mg/day.  Thirteen patients 
underwent renal biopsy.  The most common renal 

 
Table 1   General characteristics of SLE patients with renal involvement (n = 20) and without renal 

involvement (n = 89) 
 

Characteristics With renal involvement  
N (%) 

Without renal involvement 
N (%) 

p-value 

Age (years)* 30.0 (12.1) 35.3 (11.2) 0.057 
Gender    
   Male 1 (5.0) 3 (3.4) 0.561 
   Female 19 (95.0) 86 (96.6)  
Monthly income (Baht)* 6,833 (763) 4,714 (2,571) 0.174 
Education    
   Non-university 11 (73.3) 59 (85.4) 0.306 
   University graduate 3 (20.0) 5 (7.3)  
   Post-graduate 1 (6.7) 5 (7.3)  
Duration of follow up (months)* 30.4 (40.3) 41.1 (57.1) 0.433 
Job    
   Government officials 1 (5.3) 7 (8.9) 0.839 
   Employees 9 (47.4) 30 (38.0)  
   Unemployed 7 (36.8) 28 (35.4)  
   Students 2 (10.5) 14 (17.7)  
Sun exposure    
   Under sun 11 (68.7) 45 (90.0) 0.054 
   In shadow 5 (31.3) 5 (10.0)  

*mean (SD) 
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histopathology was class IV (61.5%).  Crescentric 
change and hyaline thrombi were found 2.9% and 
14.7% of biopsies, respectively.  Most renal tissues 
(61.5%) did not exhibit tubulointerstitial fibrosis, and 
the mean activity and chronic indices according to 
histological criteria described previously11-12 were 
6.1/24 and 1.8/12, respectively.  

 
The baseline mean serum creatinine among 

the two groups was different: group I, 1.19 ± 0.87 
mg/dl, and group II, 0.85 ± 0.22 mg/dl (p = 0.029), 
but the mean GFRs were similar.  During the follow-
up, renal functions were significantly more impaired 
in group I, compared to group II (Table 5).  Serum 
creatinine in group I rose from 1.19 ± 0.87 to 3.22 ± 
3.67 mg/dl (Fig. 1).  The GFR in group I declined 
from 75.4 ± 31.7 to 49.8 ± 38.4 ml/minute/1.73 m2 
(Fig. 2).  On average, the GFR in group I dropped by 
8.2% per year (p < 0.001).  Patients in group II 
showed less progressive renal impairment over time 
as their GFR dropped by 5.7% per year (p < 0.001). 

            The total number of patients who progressed 
to end stage renal disease was small, 2 out of 20 
(10.0%) patients in group I, and none out of 89 pa-
tients in group II.  One patient died from active SLE, 
with a follow-up of 21 days after SLE diagnosis.  
The mortality rate was 0.9%.  
 

DISCUSSION 
  
 We found a significant relationship between 
the initial clinical features of high systolic blood 
pressure, photosensitivity, cutaneous vasculitis, and 
GI symptoms and a subsequent onset of renal in-
volvement in SLE.  Patients with initial laboratory 
findings of a low hemoglobin, hematocrit and com-
plement C3 as well as a high BUN, creatinine and 
ESR and positive anti-dsDNA antibodies were more 
likely to develop lupus nephritis than those without 
such initial laboratory abnormalities, similar to a 
previous study.6  When a multivariate analysis was 
performed, only high systolic blood pressure, cuta-

Table 2   Baseline clinical characteristics of SLE patients with renal involvement (n = 20) and without 
renal involvement (n = 89) 

 

Characteristics With renal involvement          
N (%) 

Without renal involvement      
N (%) 

p-value 

Systolic BP (mmHg)* 125.9 (15.8) 114.8 (17.2) 0.010 
Diastolic BP (mmHg)* 78.4 (13.2) 73.8 (12.3) 0.144 
Fever 10 (50.0) 30 (33.7) 0.203 
Cutaneous SLE 17 (85.0) 74 (83.2) 1.000 
Malar rash 13 (65.0) 55 (61.8) 1.000 
Discoid LE 5 (25.0 26 (29.2) 0.790 
Oral ulcer 9 (45.0) 36 (40.5) 0.803 
Hair loss 6 (30.0) 42 (47.2) 0.215 
Photosensitivity 12 (60.0) 30 (33.7) 0.041 
Vasculitis lesion 11 (55.0) 19 (21.3) 0.005 
Raynaud’s phenomenon 5 (20.0) 21 (23.6) 1.000 
Musculoskeletal system 13 (65.0) 68 (76.4) 0.395 
Neurological system 5 (25.0) 13 (14.6) 0.316 
Respiratory system 2 (10.0) 12 (13.5) 1.000 
Cardiovascular system 0 (0) 2 (2.2) 1.000 
Gastrointestinal system 3 (15.0) 3 (3.4) 0.074 
Edema 15 (75.0) 28 (31.5) 0.001 
Hematological system 11 (55.0) 46 (51.7) 0.810 
Lymphadenopathy 2 (10.0) 3 (3.4) 0.227 
Splenomegaly 0 (0) 0 (0) - 
Ophthalmologic system 0 (0) 3 (3.4) 1.000 

*mean (SD) 
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neous vasculitis, low hemoglobin and high serum 
creatinine were shown to be independent predictors 
of lupus nephritis.  Antibodies to DNA seem to have 
an important role in disease expression.  Some ex-
perimental studies demonstrated a more direct link 
between anti-dsDNA and nephritis.13-14 Another 
study indicated that anti-dsDNA may induce glome-
rular immune deposits and nephritis in mice.15 We 
also found that the presence of anti-dsDNA was a 
factor associated with the presence of nephritis, but 
in a multivariable analysis it did not reach a signifi-
cant level, probably because the number of patients 
tested was too small (19 cases). 
 
 This is the first cohort study to demonstrate a 
significant contribution of photosensitivity, cutane-
ous vasculitis, and GI symptoms to renal involve-
ment in SLE. These findings are in discordance with 
previous studies which indicated that patients with 
lupus nephritis were more likely to have alopecia and 
oral ulceration than those without, but were less 
likely to have arthritis, facial rash, and Raynaud’s 
phenomenon.5  Several studies suggested that there 

were no non-renal clinical manifestations of SLE 
that could reasonably predict the likelihood of devel-
oping lupus nephritis.16-17  The reason for this appar-
ent discordance remains unclear.  It has been specu-
lated that a variation in genetic predisposition, re-
sponses to different triggering mechanisms and dif-
ferent individual environments or cultural effects 
may be involved.  Some centers reported that male 
patients and patients with an early onset of lupus are 
more likely to have renal involvement18, but we did 
not find any differences in gender and age between 
lupus nephritis and non lupus nephritis patients. 

 
Although clinical nephritis can occur at any 

time in the course of SLE, it usually occurs in the 
first few years of the disease and rarely develops af-
ter 5 years of illness.19 The mean follow-up time of 
our cohort was nearly 4 years, and which made it 
possible to detect almost all patients who would have 
had subsequent onsets of renal involvement.  The 
prevalence of lupus nephritis in our study was 47.3% 
which includes the existing cases (60 patients) as 
well as the new cases whose onset was during fol-

 
Table 3   Laboratory findings of SLE patients with renal involvement (n = 20) and without renal involve-

ment (n = 89) 
 

Characteristics With renal involvement 
mean (SD) 

Without renal involvement      
mean (SD) 

p-value 

Hemoglobin (g/dl) 10.5 (2.1) 11.6 (1.7) 0.013 
Hematocrit (%) 32.3 (5.8) 36.1 (4.5) 0.002 
WBC (per mm3) 5,817 (2,059) 6,487 (2,846) 0.323 
Lymphocyte count (per mm3)  1,561 (774) 1,951 (1,031) 0.114 
Platelet count (100,000/mm3) 2.3 (0.9) 2.4 (0.8) 0.569 
Positive Coomb’s test* 9 (45.0) 23 (25.8) 0.079 
BUN (mg/dl) 23.2 (21.4) 12.2 (5.4) < 0.001 
Serum creatinine (mg/dl) 1.19 (0.87) 0.85 (0.22) 0.029 
GFR (ml/min/1.73m2) 75.4 (31.7) 86.7 (22.9) 0.079 
Positive anti-DNA antibody* 7 (87.5) 5 (45.5) 0.147 
ESR (mm/hour) 84.1 (28.1) 57.3 (26.2) < 0.001 
C3 (d/L) 0.51 (0.47) 0.91 (0.39) 0.018 
CH50 (%) 18.0 (0) 44.6 (33.8) 0.351 
ANA pattern*    
   Negative 1 (5.9) 4 (4.9) 0.265 
   Speckle 7 (41.2) 50 (61.0)  
   Nucleolar 4 (23.5) 17 (20.7)  
   Homogeneous 5 (29.4) 9 (11.0)  
   Perinuclear 0 (0) 2 (2.4)  

* N (%) 
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low-up (12 patients).  The incidence of new onset 
lupus nephritis was 18.3%. Similar findings were 
published on the Singaporean20 and Chinese popula-

tions.21 The most frequent sequence of presentation 
in our population was initial cutaneous lesions fol-
lowed by arthritis or arthralgias and hematological 

 
Table 4   Risk ratio (RR) and 95% confidence interval (CI) of RR of clinical findings associated with a 

new incidence of lupus nephritis 
 

Characteristics Risk ratio (RR) 95% CI of RR p-value 

Systolic BP > 130 mmHg 2.79 1.31-5.96 0.009 

Systolic/diastolic BP > 130/85 mmHg 2.41 1.11-5.22 0.025 

Photosensitivity 2.39 1.07-5.36 0.029 

Cutaneous vasculitis 3.22 1.48-6.98 0.002 

GI manifestation 3.03 1.22-7.53 0.039 

Hemoglobin < 10 g/dl 3.08 1.53-6.19 0.002 

Hematocrit < 30% 4.45 1.76-11.26 0.001 

BUN > 12 mg/dl 1.89 1.27-2.80 0.007 

Creatinine > 1.3 mg/dl 4.45 1.42-13.92 0.007 

ESR > 60 mm/hour 2.30 1.60-3.29 < 0.001 

C3 < 0.5 d/l 8.90 2.43-32.60 < 0.001 

Positive anti-DNA antibodies 2.95 1.18-7.38 0.019 

 

 
Table 5    Follow-up serum creatinine and glomerular filtration rate (GFR) of SLE patients with renal                 

involvement (n = 20) and without renal involvement (n = 89) 
 
 

Characteristics With renal involvement 
mean (SD) 

Without renal involvement     
mean (SD) 

p-value 

Serum creatinine (mg/dl)    
   Baseline 1.19 (0.87) 0.85 (0.22) 0.029 
   Month 6 1.23 (0.50) 0.91 (0.20) 0.092 
   Month 12 1.36 (0.59) 0.94 (0.17) 0.021 
   Month 36 1.67 (1.08) 0.93 (0.17) 0.017 
   Month 60 3.22 (3.67) 0.85 (0.16) 0.031 
GFR (ml/minute/1.73 m2)    
   Baseline 75.4 (31.7) 86.7 (22.9) 0.098 
   Month 6 67.5 (30.7) 79.0 (18.4) 0.135 
   Month 12 58.1 (23.8) 75.9 (15.6) 0.017 
   Month 36 53.0 (28.4) 75.2 (18.9) 0.016 
   Month 60 49.8 (38.4) 78.4 (19.8) 0.044 
ESRD (n, %) 2 (10.0) 0 (0) 0.016 
Death (n, %) 0 (0) 1 (1.1) 0.158 
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manifestations.  These findings were similar to other 
studies.22-23 Cardiovascular, ophthalmologic and gas-
trointestinal manifestations were less prevalent in our 
series. 

 
The criteria for the diagnosis of lupus ne-

phritis by the ACR have helped physician recognize 
and diagnose this disease, but these criteria occa-
sionally lack the sensitivity for diagnosing early or 
mild cases of lupus nephritis.  At the beginning of 
the study, our patients with new episodes of lupus 
nephritis exhibited several clinical symptoms such as 
high blood pressure, high ESR, low C3, and renal in-
sufficiency which actually represented lupus nephri-
tis, but were not components of renal disorder ac-
cording to the ACR criteria. 
  
 Another criticism of the ACR criteria is 
based on considerable evidence that the natural his-
tory of lupus nephritis differs among various racial, 
ethnic and socioeconomic groups.  This 5-year study 
on the renal functions of SLE patients documented 
that SLE patients with lupus nephritis had worse re-
nal functions than patients without lupus nephritis.  
Several clinical studies have supported these find-
ings.  In our study, the incidence of progression to 
ESRD was low (10% of patients with lupus nephri-
tis) similar to another study which reported that not 

more than 10-15% of patients with lupus developed 
ESRD.24  Our low mortality rate might have been 
due to the fact that our study was conducted in a 
general care hospital, which may differ from other 
studies done in tertiary care hospitals.25-26 Some SLE 
patients with severe disease were not referred to our 
hospital.  On the other hand, as there is a center for 
SLE in our hospital, greater awareness, a more accu-
rate diagnosis of SLE disease, better supportive care 
and more appropriate treatment might have also con-
tributed to the lower mortality rate. 
 
 Our study did not pursue some serological 
and genetic analyses such as anti-RNP antibodies 
and anti-Sm antibodies, which were previously re-
ported to be associated with developing nephritis in 
Afro-Caribbeans.27 More recently a strong genetic 
association between a polymorphic allele of the Fc 
gamma receptor IIA and lupus nephritis was re-
ported.28 We did not perform renal biopsies on all 
SLE patients as this was not the purpose of our 
study. Although the majority of patients had class IV 
nephritis, at least 30 % had other benign types of re-
nal disease. It should be kept in mind that the predic-
tive factors for lupus nephritis in our study may be 
generalized as predictive factors for all renal devel-
opments. 
  

 
 

Fig. 1   Mean (connected) and standard error (vertical lines) of serum creatinine in SLE patients with 
new lupus nephritis (n = 20, solid line) and those without (n = 89, dotted line) at baseline 
(month 1), month 6, 12, 36 and 60. 
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Fig. 2   Mean (connected) and standard error (vertical lines) of glomerular filtration rate in SLE patients with 
new lupus nephritis (n = 20, solid line) and those without (n = 89, dotted line) at baseline (month 1), 
month 6, 12, 36 and 60. 

 

In conclusion, although the reasons why 
some patients with lupus develop clinical nephritis 
remain elusive, those who developed nephritis were 
likely to have a high systolic blood pressure, cutane-
ous vasculitis, anemia or azotemia.  Greater aware-
ness of these clinical features should help to improve 
the prognosis of SLE patients.  
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