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Introduction
Systemic Lupus Erythematous (SLE/Lupus)  is prototypic multi organ autoimmune 

disorder [1]. In the USA, SLE has been documented as 2.0 to 7.6 cases per 100,000 persons 
per year2 and its prevalence was 51 per 100,000 individuals [2,3]. In North America, South 
America, and Europe the estimated incidence of SLE was 2 to 8 per 100,000 per year [3]. Like 
other autoimmune disorders, SLE is more commonly seen in females as compared to males, 
and it is prevalence is about 9 times high in females [4]. The exact cause of SLE is not known, 
but multiple factors such as racial, genetic, hormonal, and environmental are associated with 
this disease [5,6]. Clinical manifestations of SLE can involve many organs and tissues e.g. 
lungs, kidneys, brain, skin etc [1].

Mortality rate due to Lupus Nephritis (LN) is very high and 5 and 10-year survival is 
83%-92% and 74-84%, respectively [7]. According to the ACR criteria, 0.5 g of protein in the 
urine per 24 hours or more than 3+ score of dipstick confirms the diagnosis of LN. In SLE, if 
there is an increased level of serum creatinine and presence of blood and pus in urine in the 
absence of infection and menses indicate renal involvement [8,9]. Renal biopsy is a definitive 
way to assess the damage of renal tissue.

Neutrophil Gelatinase-Associated Lipocalin (NGAL) is a protein of 25kD molecular 
weight and it belongs to the superfamily named lipocalin. Normal renal tubular cells release 
very low amount of NGAL but in response to injury many inflammatory cells, epithelial and 
endothelial cells rapidly release NGAL [10-12]. In ischaemic injuries of kidneys NGAL is 
accumulated at high concentration in cortical tubules of kidney, blood and urine [13]. As 
the kidney injury becomes severe, urinary and plasma level of NGAL increases significantly 
[14]. Once 50% or more kidney function is lost, only then serum creatinine starts to rise 
and it takes several hours to days to be detected but NGAL is an early biomarker of acute 
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Abstract
Background: Systemic Lupus Erythematous (SLE) is an autoimmune disease 

characterized by the production of numerous auto antibodies that can affect multiple organs 
of the body. Most often SLE affect heart, joints, skin, lungs, blood vessels, liver, and kidneys. 
Lupus Nephritis (LN) is one of the common complications of SLE. Once renal tubules are 
damaged, they release a protein in urine i.e. Neutrophil gelatinase Associated Lipocalin 
(NGAL) which is as an indicator of an insult to kidney. 

Objective: To determine the level of urine NGAL (µNGAL) of patients of SLE with and 
without nephritis. 

Method: This was a comparative study, which included 164 subjects who were arranged 
in two groups. Group I included SLE patients without LN and Group II had SLE patients who 
had developed LN. There were 82 subjects in each group. Level of µNGAL was determined 
by ELISA technique and the data was analysed using SPSS 20.0.

Results: Highest median and IQR of µNGAL was observed in group II [2.45(1.85-
3.70)] as compared to group I [1.41(1.13-1.95)] and on comparison statistically significant 
difference was observed (p<0.001). In both the groups there was no correlation with clinical 
manifestations i.e. photosensitivity, malar rash, oral ulcer, alopecia, arthralgia, serositis, and 
Raynaud’s phenomenon. 

Conclusion: Level of µNGAL was significantly increased in patients of LN as compared 
to SLE patients without nephritis.

Keywords: Systemic lupus erythematous, Lupus nephritis, Neutrophil gelatinase 
associated lipocalin
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kidney injury [13]. uNGAL has been documented for acute kidney 
injury in burns, cirrhosis, kidney surgery patients [15-17]. This study 
was designed to determine the level of uNGAL in patients of SLE with 
and without LN.

Patients and Methods
It was a cross sectional study that included 164 SLE patients and 

it was performed in the Department of Immunology, University of 
Health Sciences (UHS) Lahore. It was approved by the Ethical Review 
Committee and research boards of the University of Health Sciences 
Lahore and Sheikh Zayed Hospital, Lahore Pakistan. After getting an 
informed written consent, urine samples of the patients were collected 
from the Department of Immunology & Rheumatology Sheikh Zayed 
Hospital, Lahore. Study subjects were made into two groups; 82 subject 
in each i.e. Group-I had SLE patients without LN while Group-II had 
SLE patients of LN. These patients were diagnosed according to the 
criteria of American College of Rheumatology (ACR). These patients 
were positive for Anti-Nuclear Antibody (ANA) or anti double 
stranded DNA antibody (anti-ds DNA). Laboratory investigations 
like serum creatinine and 24 hours urinary protein of these subjects 
were recorded. The level of µNGAL was determined by enzyme linked 
immunosorbent assay (ELISA) (Glory Science Co., Ltd, China). 

Data analysis
The data was entered and analysed using IBM SPSS (Statistical 

Package for Social Sciences) 20.0. Median and Inter Quartile Range 
(IQR) was used for quantitative variables e.g. age, disease, etc. 
Qualitative variables were expressed as frequencies and percentages 
e.g. gender, photosensitivity, etc. The data was not normally distributed 
therefore Mann-Whitney-U test was applied for comparison of 
µNGAL between the two groups. Chi-square test was applied to 
determine association of clinical manifestations of SLE. A p-value of 
≤ 0.05 was considered as statistically significant.

Results
Demographic data

The current study comprised of 157 (95.7%) females and 7 (4.3%) 
males.The number of females was high in group-I 80 (97.6%) as 
compared to group-II 77 (93.9%) whereas the frequency of males was 
high in group-II 5 (6.1%) as compared to group-I 2 (2.4%) and on 
comparison it was not statistically significant. Gender distribution 
and its comparison is shown in Figure 1.

The median and Inter Quartile Range (IQR) of age of the patients 
was same in group-I and group-II and on comparison it was not 
statistically significant. The median and IQR of disease duration was 
high in group-II as compared to group-I and on comparison it was not 
statistically significant. The demographic data of the study subjects is 
summarized in Table 1.

µNGAL, 24 hours urinary protein, Serum creatinine
Median and IQR of µNGAL was high in group-II as compared to 

group-I and on comparison it was statistically significant (p<0.001). 
Median and IQR of 24 urinary protein was high in group-II as 
compared to group-I and on comparison it was statistically significant 
(p<0.001). Median and IQR of serum creatinine was high in group-
II as compared to group-I and on comparison it was statistically 
significant (p<0.001). Level of µNGAL, 24 hours urinary protein, 
serum creatinine and their comparison between two groups is shown 
in Table 2.

ANA and dsDNA
Frequency of ANA was high in group-I as compared to group-

II and on comparison it was not statistically significant. Frequency 
of dsDNA was high in group-I as compared to group-II and on 
comparison it was not statistically significant. Number, percentage 
and comparison of subjects with positive ANA and dsDNA test 
between two groups is shown in Table 3.

Clinical manifestations of SLE
Photosensitivity was observed in 72.6% and the subjects suffering 

from photosensitivity were more in group-II 61 (74.4%) as compared 

Figure 1: Gender distribution and its comparison in the studied population

Parameter Group-I
Median (IQR)

Group-II
Median (IQR) p value

Age (years) 30 (23-38.25) 30 (23-36) 0.874
Disease  duration (months) 36 (24-60) 48 (24-96) 0.093

p≤0.05: statistically significant; IQR: Interquartile range

Table 1: Median, IQR of age, disease duration and their comparison between 
two groups

Parameter Group-I
Median (IQR)

Group-II
Median (IQR) p value

µNGAL (µg/L) 1.41(1.13-1.95) 2.45(1.85-3.70) <0.001*
24 hours urinary protein 

(mg/24hrs) 81.0(58.25-110.0) 317.50(220-580) <0.001*

Serum creatinine (mg/dl) 0.7(0.6-0.8) 0.8(0.7-1.0) <0.001*

*p ≤0.05 statistically significant; IQR: Interquartile range

Table 2: Level of µNGAL, 24 hours urinary protein, serum creatinine and their 
comparison between two groups

Parameter Groups n (%) p value

ANA
group-I 67(81.7%)

0.099
group-II 58(70.7%)

dsDNA
group-I 79(96.3%)

0.304
group-II 76(92.7%)

n: number; %: percentage; p ≤0.05 statistically significant

Table 3: Number, percentage and comparison of subjects with positive ANA and 
dsDNA test between two groups
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to group-I 58 (70.7%) and on comparison it was not statistically 
significant. Malar rash was observed in 56.7% and the number was 
more in group-I 52 (63.4%) as compared to group-II 41 (50.0%) and 
on comparison it was not statistically significant. Oral ulcers were 
observed in 49.4% and the number was high in group-II 41 (50.0%) 
as compared to group-I 40 (48.8%) and on comparison it was not 
statistically significant. Alopecia was observed in 43.9% and the 
number was high in group-I 40 (48.8%) as compared to group-II 32 
(39.0%) and on comparison it was not statistically significant.

Arthralgia was observed in 52.4% and the number was high 
in group-II 46 (56.1%) as compared to group-I 40 (48.8%) and on 
comparison it was not statistically significant. Serositis was observed 
in 24.4% and the number was same in group-I 20 (24.4%) and group-
II 20 (24.4%) and on comparison it was not statistically significant. 
Raynaud’s phenomenon was observed in 33.5% and the number was 
high in group-I 28 (34.1%) as compared to group-II 27 (32.9%) and 
on comparison it was not statistically significant.

Proteinuria was observed in 63.4% and the number was high 
in group-II 60 (73.2%) as compared to group-I 44 (53.7%) and 
on comparison it was statistically significant (p<0.001). Number, 
percentage and comparison of clinical manifestations between two 
groups is shown in Table 4.

Discussion
The current study comprised of 95.7% females and 4.3% males 

with the median age of 30 years which is in agreement with Leung 
et al. and Hochberg et al., who included 92.7% and 92% females and 
7.3% and 8% males respectively [18,19]. Regarding the age of the 
subjects the current study is in agreement with Pitashny et al., who 
documented median age of the subjects as 35 years [20].

Median and IQR of µNGAL was high in group-II as compared to 
group-I and on comparison the difference was statistically significant 
(p<0.001). It is in agreement with Pitashny et al., who detected 
significantly high level of urinary lipocalin-2 in LN (median 17.1, IQR 
10.3-45.4) as compared to patients without LN (median 11.2, IQR 
3.1-20.3) [20]. The current study is also in agreement with Hammad 
et al., who documented increased level of µNGAL in patients of LN 

as compared to patients without LN (p<0.001) but Hammad et al., 
conducted the study in paediatric population [21]. 

Median and IQR of 24 hours urinary protein was high in group-
II as compared to group-I and on comparison the difference was 
statistically significant (p<0.001). It is in agreement with Marques et 
al., who documented its increased level in LN patients but Marques et 
al., did not detect its level in SLE patients without nephritis [22].

Median and IQR of serum creatinine was high in group-II 
as compared to group-I and on comparison the difference was 
statistically significant (p<0.001). It is in concordance with Mok et al., 
who also reported elevated level of serum creatinine in LN patients 
[23].

Proteinuria was observed in 63.4% and its frequency was 
significantly high in group-II as compared to group-I. It is not in 
concordance with Mok et al., who reported it in 50% of patients [24]. 
Disagreement could be due to larger sample size (709 SLE patients) 
in the study of Mok et al., or due to ethnic differences as Mok et al., 
investigated Hong Kong population [24].

Conclusion
In this study, level of µNGAL was significantly increased in SLE 

patients with nephritis as compared to SLE patients without nephritis 
but these findings should be confirmed by studies on larger sample 
size. 

Further suggestions: There should be studies on the determination 
of serum level of NGAL.

Limitations of the study: The study was performed on the small 
sample size and serum level of NGAL should also be determined.
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