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Abstract
Background: Lupus nephritis (LN) is the most common etiology of glomerulonephritis. Several studies have identified the risk of
LN in SLE patients. However, clinical factors predictive of LN in patients who underwent kidney biopsy for the first time was limited
if there was no previous history of SLE.
Objectives: This study aimed to investigate the clinical factors predictive of LN by kidney biopsy regardless of SLE history.
Methods: We conducted a retrospective study between January 2012 and May 2013. The inclusion criteria were adults over 18 years
old who underwent the first kidney biopsy in their lives. Participants were divided into two groups according to renal pathology
(LN and non-LN group). Predictors for LN in those without history of SLE were executed by using by logistic regression analysis.
Results: In total, there were 205 patients included in the study. LN was defined in 68 patients (33.2%) and the other 137 patients
(66.8%) were non-LN. The LN group had a significantly lower mean age (33.6 years vs. 44.2 years; P value < 0.01) and higher eGFR
(79.0 vs. 62.3 mL/min; P value 0.05) than the non-LN group. After adjustment, only three factors were independently associated with
LN, including eGFR, history of SLE, and RBC in urine > 10 cells/HP. Without history of SLE, ANA was the only independent factor in
predicting LN with ORs (95% CI) of 14.5 (1.4, 150.8).
Conclusions: ANA should be tested in all patients who underwent kidney biopsy regardless of previous history of SLE.
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1. Background
Systemic lupus erythematosus (SLE) is an autoimmune disease. Its incidence rates were between 0.9 - 3.1
cases/100,000 per year in the Asia Pacific region (1). More
than 90% of affected patients are female (1). Renal involvement of lupus nephritis (LN) is more common in
Asian populations compared with Caucasian populations.
LN can manifest either at initial presentation or later on
and has an accumulate rate of 60% (2). LN progresses to
end stage renal disease in up to 20% patients. A study
from the UK conducted on 45 SLE patients found that
longer duration of SLE, poor baseline serum creatinine,
and high platelet count were associated with poor estimated glomerular filtration rate (eGFR) (2).
In Thailand, secondary glomerular disease accounted
for one-third of patients who received kidney biopsy (3).

LN was the most common cause of secondary glomerular
disease (88.5%). A study from China also found that LN was
the most common cause of secondary glomerulonephritis as well, with prevalence of 74% (4). Some clinical features and serological tests are predictors for LN in SLE patients. A study from Columbia found that presence of antidsDNA antibodies, pleuritis, and hypertension are independent predictors for LN (5). Among these factors, having
pleuritis had the highest adjusted odds ratio at 3.82. However, the risk factors for LN may vary among ethnicities. A
study from France on 180 patients found that malar rash,
pericarditis, and hypertension were associated with LN (6).
Most studies identified risk factors for LN among limited
SLE patients but were limited to those without history of
SLE or in resource-limited facilities with kidney biopsy.
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2. Objectives
This study aimed to assess if clinical features can be
predictors of LN regardless of previous history of SLE.

3. Methods
This study was conducted retrospectively at Khon Kaen
University’s Srinagarind Hospital in Khon Kaen, Thailand.
The study period was between January 2012 and May 2013.
The inclusion criteria were adults over 18 years old who underwent the first kidney biopsy in their lives. We excluded
patients with unclassified pathological diagnoses or inadequate tissue biopsies.
Clinical data of all eligible patients at the day of kidney
biopsy were recorded including age, gender, blood pressure, estimated GFR (eGFR), cholesterol level, urinalysis (albumin, red blood cell; RBC, white blood cell; WBC), antinuclear antibody (ANA), complement 4 level (C4 level), and
history of SLE.
The outcome of this study was pathological diagnosis
by light microscopy and immunofluorescence. The results
of LN from kidney biopsies were reported according to the
International Society of Nephrology/Renal Pathology Society (ISN/RPS) 2003 classification by consensus between
pathologists and nephrologists.
Participants were divided into two groups according
to renal pathology (LN and non-LN group). Factors associated with LN were studied by multivariate logistic regression analysis. A subgroup analysis, excluding those with
a previous history of SLE, was performed to identify predictors for LN. Univariate logistic regression analysis was
applied to calculate the crude odds ratios (ORs) of individual variables for LN. All variables were included in subsequent multivariate logistic regression analyses. A stepwise
method was used to determine the final model. Analytical results were presented as adjusted ORs, and 95% confidence intervals (CIs). All analyses were performed using
STATA software (College station, Texas, USA).
The study protocol was approved by the ethic committee in human research, Khon Kaen University.

4. Results
During the study period, there were 212 patients with
biopsy results. Of those, 7 patients were excluded due to
unclassified glomerulonephritis. In total, there were 205
patients remaining in the study. LN was defined in 68
patients (33.2%) and included LN class II (1 patient, 1.5%),
2

class III (3 patients; 4.4%), class V (18 patients; 26.5%), and
class IV and IV plus V (46 patients; 67.6%). The other 137
patients (66.8%) were non-LN and diagnosed as having
IgM nephropathy (35 patients; 25.6%), IgA nephropathy (31
patients; 22.6%), membranous nephropathy (29 patients;
21.2%), diabetic nephropathy (15 patients; 10.9%), minimal
change disease (5 patients; 3.6%), focal segmental glomerulosclerosis (4 patients; 2.9%); and others (18 patients; 13.2%).
The LN group had a significantly lower mean age (33.6
years vs. 44.2 years; P value < 0.01) and higher eGFR (79.0 vs.
62.3 mL/min; P value < 0.01) than the non-LN group (Table
1). There were also significant differences in distribution of
sex, proteinuria > 3.5 gm/day, RBC in urine, WBC in urine,
ANA results, complement 4 level, and history of SLE (Table
1).
After adjustment using stepwise logistic regression
analysis, there were six factors remaining in the final
model (Table 2). Of those, only three factors were independently associated with LN, including eGFR, history of SLE,
and RBC in urine > 10 cells/HP. The history of SLE had the
highest adjusted ORs at 16.8 (Table 2).
Subgroup analysis was performed by excluding patients with a history of SLE. The results of multivariate logical regression showed ANA result was the only independent factors in predicting LN with ORs (95% CI) of 14.5 (1.4,
150.8).

5. Discussion
The prevalence of LN in patients who underwent kidney biopsy in this study was 33.2%. The rate was comparable
with previous studies from Thailand and China (3, 7). However, this prevalence rate was higher than in other countries (8, 9). The prevalence of LN in Iran and Brazil were
11% and 17.8%, respectively. The prevalence of LN in Thailand may be high due to two major non-genetic factors.
First, the ultraviolet level in Thailand is high and may aggravate severe SLE disease (10). Secondly, socioeconomic
status may affect the severity of SLE (11, 12). Unlike the European example, Asian SLE patients may have lower socioeconomic status, leading to higher risk of severe LN (12). SLE
patients with European ancestry had lower risk for severe
LN with a hazard ratio of 0.4 (13, 14).
There were three simple clinical factors predictive of
LN in patients who underwent kidney biopsy in our university hospital located in northeastern Thailand. These factors were a history of SLE, urinary RBC of at least 10 cells/HF,
and eGFR (Table 2). The history of SLE had the highest adjusted ORs at 16.8. This finding may indicate that LN may
Nephro-Urol Mon. In Press(In Press):e92620.
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Table 1. Patient Characteristics in Lupus Nephritis and Non-Lupus Nephritis Groupsa
Factors

Non-Lupus Nephritis, N = 137

Lupus Nephritis, N = 68

P Value

44.2 ± 16.5

33.6 ± 12.6

< 0.01

73 (53.3)

11 (16.2)

< 0.01

SBP, mmHg, mean ± SD

136 ± 22.4

134.2 ± 20.8

0.29

DBP, mmHg, mean ± SD

83.4 ± 13.1

83.9 +15.2

0.71

62.3 ± 40.3

79.0 ± 42.2

< 0.01

Age, y, mean ± SD
Male sex

2

Estimated GFR, mL/min/1.73m , mean ± SD
Serum cholesterol, mg/dL, mean ± SD

378.8 ± 172.0

332.8 ± 117.4

0.06

Serum albumin, mg/dL, mean ± SD

2.6 ± 0.9

2.5 ± 0.8

0.27

proteinuria, g/day, mean ± SD

5.2 ± 3.3

4.2 ± 3.0

0.03

uRBC > 10/hpf

36 (26.3)

33 (48.5)

< 0.01

14 (10.2)

21 (30.9)

< 0.01

uWBC > 5/hpf
b

26 (37.7)

24 (80.0)

< 0.01

Low complement C4

1 (1.9)

12 (48.0)

< 0.01

History of SLE

5 (3.7)

37 (54.4)

< 0.01

Positive anti-nuclear antibody

Abbreviations: DBP, diastolic blood pressure; hpf, high power field; SBP, systolic blood pressure, SLE, systemic lupus erythematosus; SD, standard deviation; uRBC, urinary
red blood cell; uWBC, urinary white blood cell.
a
Values are expressed as No. (%) unless otherwise indicated.
b
The total number in each group was not equal to 137 or 68 patients due to missing data.

Table 2. Multiple Logistic Regression of Clinical and Lab Parameters Predictive for
Lupus Nephritis
Factors

aOR

95% CI

P Value

Age < 30, y

2.33

0.61 - 8.75

0.21

Gender: female

4.35

0.97 - 19.50

0.05

eGFR, mL/min/1.73m2

1.02

1.02 - 1.04

0.03

Anti-nuclear antibody

2.40

0.66 - 8.74

0.18

History of SLE

16.80

3.60 - 78.40

< 0.01

uRBC > 10/hpf

9.15

1.30 - 64.00

0.02

Abbreviations: aOR, adjusted odds ratio; eGFR, estimated glomerular filtration
rate; hpf, high power field; uRBC, urinary red blood cell; SD, standard deviation;
SLE, systemic lupus erythematosus; 95% CI; 95% confidence interval.

occur after the diagnosis of SLE (2). There were 37 patients
(54.4%) formerly diagnosed with SLE in our series prior to
the diagnosis of LN by kidney biopsy (Table 1). In up to 60%
of cases, LN developed within five years of SLE diagnosis (2).
Regarding the ANA test, 20% of patients with LN had a
negative ANA test (Table 1). A previous review showed that
ANA-negative lupus was reported in at least 55 cases (13, 14).
The ANA test was not a significant predictor for LN in overall (P value 0.18, Table 2). Although in patients with an unknown history of SLE, ANA was the only predictive factor
for LN in this study (aOR of 14.5). This finding was suggestive that ANA may be used as a screening tool for SLE and LN
in patients who underwent kidney biopsy for the first time
Nephro-Urol Mon. In Press(In Press):e92620.

(15). Only half of the patients with LN by kidney biopsy had
history of previous SLE (Table 1). We would recommend the
ANA test for all patients performing kidney biopsy regardless of history of SLE.
Presence of urinary RBC, particularly RBC cast, usually
indicates glomerular diseases. A previous study showed
that RBC cast is significantly related to SLE renal relapse
(16). However, the urinary RBC in this study was not defined as RBC cast; just urinary RBCs by microscopic examination with a high-power field. We believed that this predictor was associated with high the proportion of LN class
IV patients in this study (67.6%) (17, 18).
Even though LN may turn into end stage renal disease
(2), the eGFR in the LN group was higher than in the nonLN group (79.0 vs. 62.3 mL/min), as shown in Table 1. After
adjusting for other factors, eGFR was a significant independent factor for LN. A 1 mL/min increase in eGFR leads to a
2% increase in the chance of LN increases by 2%. This finding may indicate that LN in this study may not be severe or
may be less severe than the non-LN group. Several factors
may be associated with poor renal function in LN including
serum anti-C1q antibodies and antiphospholipid antibodies (18-20). Additionally, patients in the non-LN group were
mostly steroid resistant or had severe primary glomerular
disease. The eGFR may be higher in this group than in the
LN group.
There are some limitations in this study. First, the re3
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sults of this study may not be generalizable to other populations. As mentioned earlier, patients in the non-LN group
or with primary glomerular diseases were mostly steroid
resistant. Those patients were referred to our center from
all over northeast Thailand. Second, several factors were
not included in this study including clinical factors of SLE
such as time or status of SLE and results of serological tests
for SLE (i.e. antiphospholipid antibodies). The predictors
in this study were basically simple clinical factors predictive of LN which may be useful for those in settings with
limited resources. Finally, the results of this study are not
specific to any types of LN but most of the patients had class
IV and IV plus V (67.6%).
5.1. Conclusions
History of SLE, urinary RBC of at least 10 cells/HF, and
eGFR were clinical factors predictive of LN in patients who
underwent kidney biopsy at the university hospital. Therefore ANA should be tested in all patients who underwent
kidney biopsy regardless of previous history of SLE. The results of this study may apply to those indicated for kidney
biopsy in a resource-limited setting.
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