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Abstract: 
Background: Lupus nephritis (LN) is one of the most serious complications in the development of 
systemic lupus erythematosus, that can adversely affect the course and prognosis of this autoim-
mune disease. Therefore, monitoring the effect of applied therapy, achieving remission, or moni-
toring class IV LN activity is still a great challenge for nephrologists. This study aimed to compare 
the urinary neutrophile gelatinase associated lipocalin (u/NGAL) with traditionally accepted pa-
rameters for LNactivity to indicate the importance of its determination in these patients. 
Methods: The study group consisted of 40 patients with class IV LN, who were prospectively fol-
lowed for a period of 4 months within three control visits to 2 months. The first group (20/40) had 
active disease (Group A), and the second group had diseasein remission (Group B). The parameters 
we monitored and compared at each visit were standard biochemical parameters and kidney func-
tion parameters: C-reactive protein (CRP), blood count (CBC), creatinine, total proteins, albumin, 
cholesterol, triglycerides, glomerular filtration rate (eGFR). Regarding immune parameters, com-
plement C3 and C4, antinuclear antibodies (ANA), anti-double stranded DNA antibody(anti ds DNA 
Ab) were monitored. Urine sediment, proteinuria 24h, urine culture, urinary protein/creatinine 
ratio - Up/Cre, and urinary NGAL (u/NGAL) were monitored in 
Results: Comparing standard parameters of disease activity and u/NGAL between groups, a statis-
tically significant difference was obtained (p < 0.001). Within Group A, comparing the parameters 
by visits (0 : 2) for anti-ds-DNA Ab a significance of p< 0.05 was obtained, for albumin/s and C3 a 
significance of p<0.01 was obtained, and proteinuria/24h, Up/Cre, u/NGAL had a significance of p < 
0.001. The mean level of u/NGAL was elevated at the initially visit (173.25 ± 172.12 ng/mL), after two 
months 73.2 ± 48.7 ng/mL, and in the second visit a lower level was recorded (49.60 ± 72.57 
ng/mL). The negative correlation of u/NGAL was statistically significant at initial visit with albumin/s 
(p< 0.01) as well as the positive correlation with proteinuria 24h and Up/Cre (p< 0.001). In visit 2 
significant negative correlation of u/NGAL with albumin/s and C3 p< 0.05, and positive correlation 
with anti-ds-DNA Ab, proteinuria 24h and Up/Cre p < 0.001. 
Conclusions: The results of our study indicate that the level of u/N GLA is elevated in patients with 
active Lupus nephritis class IV, as well as that it correlates with other parameters of disease activi-
ty. Serial determination of u/NGAL could be significant in monitoring disease course and treatment 
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INTRODUCTION 

The development of lupus nephritis (LN) in patients 
with systemic lupus erythematosus is a poor prognos-
tic parameter. The treatment of these patients is long-
term, frequent controls are necessary due to possible 
exacerbations of the disease. 

A particularly severe form of LN is class IV lupus ne-
phritis, which represents a diffusely proliferative form, 
with pronounced activity and rapid progression, and 
often with severe nephrotic syndrome and impairment 

kidney function. That is why the timely diagnosis of 
disease and initiation of treatment are of great im-
portance. Previous standard biochemicalimmune pa-
rameters determining LN activity have shown limited 
utility, the manifestation of their activity often coin-
cides with already significant kidney impairment 
[1][2][3][4]. Kidney biopsy is still the standard for de-
termining LN activity, but rebiopsies to monitor the 
further course and effect of treatment are not per-
formed often [4][5]. Neutrophil gelatinase-associated 
lipocalin (NGAL), also known as lipocalin 2, is a glyco-
protein that binds to metalloproteinase 9 (MMP-9) in 
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human neutrophils, and which is secreted from specific 
neutrophil granules after cell activation [6][7]. So far, 
many studies examining NGAL have concluded that 
this marker is of multiple importance for acute kidney 
failure and as such should be routinely determined in 
intensive care units, in pediatrics, and surgery 
[8][9][10]. Numerous studies have described patients 
with acute kidney failure of various etiologies in whom 
the correlation of NGAL and serum creatinine levels 
has been confirmed [11][12][13][14]. Chronic renal fail-
ure has also been shown to affect NGAL levels and 
may therefore be a limiting factor [15][16]. This has 
also been confirmed in studies in patients with LN de-
scribing elevated levels of NGAL that correlate with 
disease activity,serum creatinine and impaired kidney 
function [17][18]. This study aimed to invest in the im-
portance of monitoring patients with class IV LN by 
determining u/NGAL and comparing them with stand-
ard parameters of disease activity and testing diagnos-
tic accuracy. 

MATERIALS AND METHODS 

The clinical-prospective study included 40 patients 
with systemic lupus erythematosus (SLE), which was 
confirmed by the criteria of the American College of 
Rheumatology (ACR) and LN which was confirmed by 
renal biopsy and histopathology findings (World Helth 
Organisation - WHO classification) [19][20][21][22][23]. 
The study included patients of both sexes and differ-
ent ages (>18 years). Kidney disease activity was also 
classified according to the renal disease activity index : 
Systemic Lupus Erythematosus Disease Activity In-
dex/renal (SLEDAI/r) [24]. SLEDAI/r consists of 4 crite-
ria that grade renal impairment within the SLEDAI 
2000 (Systemic Lupus Erythematosus Disease Activity 
Index-SLEDAI 2000) criteria of SLE activity [24]. 

Including criteria for the study: The first group (con-
sisted of 20 patients) had active disease (Group A) 
which according to standard analysis was defined as 
proteinuria ≥ 0.5 g/24h; urinary protein/creatinine ra-
tio(Up/Cre) >0.5; according to SLEDAI/r criteria, hypo-
complementemia C3,C4, positive anti-double stranded 
DNA antibodies (anti ds DNA Ab)and patho-histological 
findings of renal biopsy. All patients had a glomerular 
filtration rate (eGFR) ≥ of 60 mL/min/1.73 m2 according 
to the Chronic Kidney Disease Epidemiology Collabora-
tion (CKD-EPI). The second group (Group B): consisted 
of 20 patients with class IV LN who were in complete 
remission (according to the criterion: proteinuria ≤ 
0.5g/24h., Up/Cre <0.5; negative anti ds DNA Ab, com-
plement C3 and C4 within the reference range, and 
eGFR 60 mL/min/1.73 m2). Excluding criteria were the 

same for both groups: patients with urinary tract infec-
tion (positive urine culture), with renal calculosis, with 
kidney failure (CKDeGFR <60 mL/min/1.73 m2).The ratio 
of parameters at the beginning of treatment and dur-
ing the expected changes in disease activity after 2 and 
4 months after the treatment started was monitored. 
The parameters we monitored were standard bio-
chemical parameters and kidney function parameters: 
C-reactive protein (CRP), blood count (CBC), creati-
nine, total proteins, albumin, cholesterol, triglycerides, 
eGFR. Regarding immune parameters, complement C3 
and C4, antinuclear antibodies (ANA), anti ds DNA Ab 
were monitored. Urine sediment, proteinuria 24h (pro-
teins from 24 hours collected urine), urine culture, 
Up/Cre were monitored in first morning urine prepared 
by the standard method.Also at the time of each visit, 
urinary NGAL (u/NGAL) was determined in a sample of 
the firstmorning urine previously prepared (by centrif-
ugation at 4000 rpm) by CMIA chemiluminescent im-
munoassay technology (immunochemical test) (com-
mercial kits: Abbott Diagnostic, at ARCHITECT® i2000 
SR analyzer. Quantitative determination was based on 
the microparticle principle of chemiluminescentric 
determination. The concentration of u/NGAL was ex-
pressed in ng/mL (upper reference limit was 131.7 
ng/mL, and Limit of Quantitation (LoQ) of < 10.0 
ng/mL) [25][26]. 

Statistical analysis 

For statistical analysis, commercial statistical software 
was used: Statistica 8.0, Stat Soft Inc., Tulsa, OK, USA, 
2007. All continuous variables were described as the 
mean ± standard deviation (x̄±SD). According to the 
data distribution (Kolmogorov-Smirnov test), compari-
sons of parametric or nonparametric continuous vari-
ables between 2 groups were performed by unpared 
Student's t-test or the Mann-Whitney U test, respec-
tively. The categorical variables were expressed as 
percentages and examined using the Chi-square test. 
Spearmen's coefficient correlation tested the relation-
ship between variables. Significance of differences was 
accepted at three levels of significance: (p <0.05; p 
<0.01; p <0.001). The sensitivity, specificity, efficiency 
and confidence intervals for each set of screening cri-
teria for activity class IV-Lupus nephritis were ob-
tained. Comparisons of receiver operating characteris-
tic (ROC) curves were carried out to verify variations in 
the sensitivity and false-positive fraction (1 - specificity) 
of different sets of markers using overall cut-off val-
ues. 
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This study was conducted following the principles of 
the Declaration of Helsinki principles. This study was 
approved by the Ethics Board - MMA (f18 n74/2011). 

RESULTS 

The study groups were homogeneous in terms of basic 
characteristics (sex, age, body weight, LN class, thera-
py: Corticosteroids, Cyclophosphamide, Mycopheno-
late mofetil, Cyclosporine) - Table 1. Comparing the 
mean values of CBC elements between the groups, a 
statistically significant difference was observed only 
for the hemoglobin level (p= 0.005) initially and eryth-
rocytes (p = 0.024) at the second visit, noting that the 
level was within the reference limits in both groups at 
all times. Monitoring of kidney function parameters 

(mean value of serum creatinine and glomerular filtra-
tion rate - eGFR) did not result in a statistically signifi-
cant difference, which was understandable given the 
criteria for inclusion in the study, thus avoiding the 
possibility that the tested biomarker u/NGAL was a 
parameter for possible kidney failure. In our study, no 
patient had a creatinine clearance lower than 60 
mL/min, which was one of the criteria for inclusion of 
patients in the study. In this way, we avoided the pos-
sibility that impaired kidney function affects the level 
of u/NGAL. In further visits, no acute increase in creati-
nine or development of kidney failure was observed, 
and values of creatinine and creatinine clearance in 
groups and between groups did not show a statistical-
ly significant difference thus the change in NGAL levels 
could only be due to the activity of lupus nephritis. 

 

Table 1. Basic characteristics of participants. 

Parameters Groups (n =20) Comparison between groups 

 Group Group B  

Sex 
female male female male 

p =0.40
1 

15 (75%) 5 ( 25%) 18 (90%) 2 (10%) 

x̄ ± SD 

Age (year) 37.50 ± 15.74 42.65 ± 12.44 p = 0.25
2 

Weight (kg) 
Visit 0 
Visit 1 
Visit 2 

68.74 ± 12.64 
67.46 ± 13.60 
66.30 ± 13,07 

67.27 ± 9.92 
66.46 ± 10.53 
65.79 ± 11.16 

p = 0.682
2
 

p = 0.792
2
 

p = 0.892
2 

Class LN IV IV  

1-Chi-square test; 2-unpared Student’s test 
 

 
 
A statistically significant difference between the 
groups was observed for total proteins and albumins 
in the first two visits (in Group A the level was signifi-
cantly lower). Complement C3 and C4 show a statisti-
cally significantly lower value in the initial visit between 
groups, and anti ds DNA Ab were significantly elevated 
in Group A compared to Group B in all visits. The com-
plement C3 and C4 indicated decreased disease activity 
to the applied therapy. Anti ds DNA Ab as well as all 
urinary parameters (proteinuria 24h, SLEDAI/r scor, 
Up/Cre, u/NGAL) show a statistically significant elevat-
ed value in Group A for all visits (p<0.001) (Table 2). 

In our patients with active LN class IV who were moni-
tored and compared in visits, the mean level of u/NGAL 
was elevated at the initially visit (173.25 ± 172.12 ng/mL), 
after two months 73.2 ± 48.7 ng/mL, and in the second 
visit a lower level was recorded (49.60 ± 72,57 ng/mL), 
while the mean levels in group B were lower (initially 
visit: 18.75 ± 10.76 ng/mL, first visit: 14.6 ± 6.2 ng/mL, 
and in second visit : 13.35 ± 10.22 ng/mL). Comparison 
of groups yielded a statistically significantly higher 
level of u/NGAL in group A (p<0.001). High SD was 
caused by large differences in u/NGAL levels in both 
groups (It ranged from 28,4 to 772.3 ng/mL in Group A, 
and from 2,1 to 42 ng/mL in Group B). 
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Table 2. Laboratory parameters monitored by visits between groups. 

Parameters GROUP A 
x ̄± SD 

GROUP B 
x ̄± SD Statistical significance 

Creatinine ( μmol/L) 
Visit 0 
Visit 1 
Visit 2 

 
87.65 ± 33.09 
82.10 ± 27.86 
78.00 ± 22.59 

 
79.15 ± 19.93 
75.45 ± 16.03 
72.15 ± 16.16 

 

p=0.331
1
 

p=0.360
1
 

p=0.352
1 

eGFR (mL/min) 
Visit 0 
Visit 1 
Visit 2 

 
86.52 ± 29.92 
90.55 ± 29.73 
94.65 ± 25.04 

 
88.61 ± 29.69 
88.74 ± 25.88 
94.63 ± 29.1 

 

p=0.825
1
 

p=0.842
1
 

p=0.997
1 

Total proteins (g/L) 
Visit 0 
Visit 1 
Visit 2 

 
59.65 ± 9.12 
61.80 ± 5.86 
62.85 ± 5.20 

 
67.15 ± 9.25 
67.90 ± 7.46 
68.75 ± 8.46 

 

p=0.013
**1

 

p=0.006
**1

 

p= 0.231
1 

Albumin (g/L) 
Visit 0 
Visit 1 
Visit 2 

 
33.35 ± 7.88 
37.20 ± 4.25 
38.85 ± 4.36 

 
39.05 ± 4.45 
40.20 ± 4.67 
40.50 ± 4.90 

 

p=0.007
**1

 

p= 0.040
*1

 

p=0.268
1 

Complement C3 (g/L) 
Visit 0 
Visit 1 
Visit 2 

 
0.65 ± 0.16 
0.5 ± 0.11 

0.79 ± 0.09 

 
0.83 ± 0.11 
0.82 ± 0.10 
0.86 ± 0.12 

 

p=0.000
***1

 

p=0.077
1
 

p=0.062
1 

Complement C4 (g/L) 
Visit 0 
Visit 1 
Visit 2 

 
0.09 ± 0.11 
0.11±0.03 

0.18 ± 0.20 

 
0.14 ± 0.03 
0.14 ± 0.0 

40.15 ± 0.03 

 

p=0.000
***1

 

p=0.06
1
 

p=0.156
1 

Anti ds DNA Ab (IU/mL) 
Visit 0 
Visit 1 
Visit 2 

 
105.45 ± 78.03 
90.05 ± 91.33 
67.90 ± 80.37 

 
12.07 ± 11.71 

12.00 ± 14.43 
11.82 ± 31.26 

 

p=0.000
***2

 

p=0.000
***2

 

p=0.000
**2 

SLEDAI/r 
Visit 0 
Visit 1 
Visit 2 

 
5.20 ± 2.66 
2.75 ± 1.80 
1.60 ± 1.75 

 
0.00 ± 0.00 
0.00 ± 0.00 
0.00 ± 0.00 

 

p=0.000
***2

 

p=0.000
***2

 

p=0.000
***2 

Proteinuria 24h (g/24h) 
Visit 0 
Visit 1 
Visit 2 

 
4.12 ± 4.08 
2.00 ± 1.32 
1.05 ± 0.87 

 
0.39 ± 0.35 
0.33 ± 0.27 
0.24 ± 0.17 

 

p=0.000
***2

 

p=0.000
***2

 

p=0.000
***2 

Up/Cre 
Visit 0 
Visit 1 
Visit 2 

 
2.76 ± 2.95 
1.38 ± 1.03 

0.71 ± 0.507 

 
0.30 ± 0.20 
0.26 ± 0.16 
0.20 ± 0.07 

 

p=0.000
***2

 

p=0.000
***2

 

p=0.000
***2 

u/NGAL (ng/mL) 
Visit 0 
Visit 1 
Visit 2 

 
173.25 ± 172.12 
73.29 ± 48.76 
49.60 ± 72.57 

 
18.75 ± 10.76 
14.69 ± 6.27 
13.35 ± 10.22 

 

p=0.000
***2

 

p=0.000
***2

 

p=0.000
***2 

*p<0.05; **p<0.01; ***p<0.001; 1-unpared Student’s test; 2-Mann-Whitney U test 
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Comparing the mean u/NGAL value between groups at 
2 months with Mann-Whitney u Test we concluded 
within Group A, that there was a statistically significant 
decrease in u/NGAL, as well as SLEDAI/r score, pro-
teinuria 24h, and Up/Cre. Having monitored changes in 
parameters significant for the disease activity for 
Group A we obtained statistical significance for albu-
min and urinary parameters in the first visit, and only 
after 4 months, in addition to albumin and urinary pa-

rameters, a statistically significant correlation was 
shown for other parameters. In the second visit, a 
negative correlation that is statistically significant for 
albumin and a positive correlation that is statistically 
significant for C3 and anti ds DNA Ab can be observed 
in the serum, and in the urine: a statistically significant 
positive correlation for SLEDAI/r, Up/Cre and pro-
teinuria/24h (Table 3). The coordinates of the curve are 
presented in Figure 1. 

 

Table 3. Correlation u/NGAL with parameters important for disease activity. 

Parameter x Statistical 
parametes 

Parameter y 

Albumin C3 anti ds 
DNA Ab Proteinuria SLEDAI/r Up/Cre 

NGAL 
Visit 0 

Correlation coefficient - 0.60 - 0.33 0.26 0.94 0.54 0.93 

Probability p<0.01 n.s. n.s. p<0.001 p<0.05 p<0.001 

NGAL 
Visit 1 

Correlation coefficient 0.04 0.32 -0.16 0.42 - 0.06 0.41 

Probability n.s. n.s. n.s. n.s. n.s. n.s. 

NGAL 
Visit 2 

Correlation coefficient - 0.49 - 0.50 0.66 0.82 0.87 0.76 

Probability p<0.05 p<0.05 p<0.001 p<0.001 p<0.001 p<0.001 

*p<0.05; **p<0.01; ***p<0.001; Spearman's rho 
 

 

 
The highest sensitivity with acceptable specificity was 
shown by u/NGAL based on the value of the area under 
the curve (AUC), and the lowest sensitivity on the ROC 
curve was shown by ANA (Figure 1). According to the 
coordinates on the ROC curve for u/NGAL, the cut-off 
value is 52.95 ng/mL. At that value, the sensitivity is 
95%, and the specificity is 100%. 

DISCUSSION 

The first studies in which NGAL was determined in 
patients with SLE were in the pediatric population due 
to the need to supplement the insufficiently instructive 
standard diagnosis [27][28][29]. Kidney biopsy, which 
is the standard for determining the class of LN, as well 
as the degree of activity and chronicity of LN is not a 
method that is popular in children, and the obtained 
data are in real-time, so the possibility of monitoring 
the course of treatment and adjusting the therapeutic 
modality is excluded. These were the reasons for the 
affirmation of biomarkers in lupus nephritis, and one 
of them is NGAL. 

A study by Suzuki et al. [30], which included 85 pediat-
ric patients with lupus nephritis, compared u/NGAL 
and serum NGAL (s/NGAL) levels and found that 
u/NGAL correlated with the renal lesion activity index, 
which was not the case with s/NGAL. In particular, 
u/NGAL levels were elevated in the group with diffuse 
proliferative lupus nephritis compared with membra-
nous lupus nephritis [30]. Brunner et al. [31] described 
the correlation of u/NGAL with Up/Cre and a significant 
difference in u/NGAL levels between patients with 
active lupus nephritis compared to the group without 
active lesion as a correlation in NGAL with renal activity 
index SLEDAI/r, and a correlation of u/NGAL with the 
extrarenal index of SLE activity was not observed, 
which was confirmed with the results in other studies 
[31][32]. 

In our patients with active LN class IV who were moni-
tored and compared, the level of u/NGAL was elevated 
at the initially visit, after two months and four months 
lower level was recorded, while the levels in group B 
(with disease in remission) were lower. Comparison of 
groups yielded a statistically significantly higher level 
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of u/NGAL in group A (p<0.001), which correlated with 
disease activity. We also obtained a statistically signifi-
cant correlation between u/NGAL and SLEDAI/r renal 
activity index in Group A, but this significance persisted 
in the second visit despite lower levels of u/NGAL, 
which was explained by favorable initial treatment and 
the need to continue with induction therapy. When the 
renal activity index is 0 and the level of u/NGAL is at 
the level of the control group, sufficiently long follow-
up of patients would indicate drug doses to be adjust-
ed to the level of therapy to maintain stable remission. 
Other monitored urinary parameters: proteinuria/24h, 
Up/Cre were statistically significantly correlated (p 
<0.001) and in u/NGAL. 

 
Figure 1. 
Coordinate curves for disease activity parameters and ROC 
curve showing Area under the Curve (AUC) of u/NGAL, pro-
teinuria 24h, SLEDAI/r Up/k, anti ds DNA Ab, ANA. 

A group of Egyptian researchers also concluded that 
NGAL is a parameter that is elevated in patients with 
SLE who had manifested LN, as well as in those who 
did not manifest active LNephritis, while the control 
group had a statistically significantly lower level of 
NGAL in urine [33]. 

In a study by Yang et al. [33] which included not only 
NGAL but also IL-10, TGF-β1, and TNF-α in patients with 
lupus nephritis, it was concluded that TGF-β1 and TNF-
α were elevated in urine and lupus nephritis but also in 
other autoimmune diseases, and NGAL in SLE with 
nephritis also positively correlated with serum creati-
nine, and they also concluded that u/NGAL was a high-

ly sensitive and specific as a predictor of renal impair-
ment compared to anti ds DNA Ab. This was confirmed 
by the ROC curve in which the sensitivity of u/NGAL is 
0.755 to anti ds DNA Ab 0.600. Given that they did not 
observe a correlation with C3, C4 and SLEDAI, they 
considered that high levels of NGAL in the SLE group 
with LN (median 50.41 (199.93)) were associated with 
kidney impairment rather than with an active immune 
process [33]. 

In our study, by comparing biochemical and analyzes 
of immune response (total proteins, albumins, C3, C4) 
between groups, statistical significance was observed 
only at the beginning, which classified them into pa-
rameters with low sensitivity and specificity. It was 
similarly described by Brunner et al. [31] in a group of 
35 patients who received a ROC sensitivity curve of 
0.944 and specificity 1, where the parameters hematu-
ria, proteinuria, complement, anti ds DNA Ab, SLEDAI/r 
score, Up/Cre ratio did not have comparable high sen-
sitivity and specificity in patients with LN-confirmed 
biopsy. Our results were similar because we analyzed 
higher sensitivity and specificity of u/NGAL by analyz-
ing the sensitivity and specificity of u/NGAL in a group 
of patients with active lupus nephritis and comparing 
them with anti-ds-DNA Ab. Analyzing the field within 
the ROC curve for u/NGAL, sensitivity was 0.95 and 
specificity 1.0, while the other monitored parameters 
had lower values (SLE-DAI/r score, Up/Cre, proteinuria, 
anti ds DNA Ab). Following and comparing the param-
eters of lupus nephritis activity, we noticed that 
u/NGAL achieved lower values much earlier in the mon-
itored period, similar to SLEDAI/r score, Up/Cre, pro-
teinuria, which indicated a favorable course of treat-
ment, while antids-DNA Ab still had high titer. Monitor-
ing of anti-ds-DNA Ab as a marker of lupus nephritis 
activity was, according to some authors less sensitive 
than u/NGAL, which was important in the range of 
laboratory analyses to be performed in patients with 
lupus nephritis and indicated the need for its routine 
determination in those patients [34][35]. 

In the analysis of our study, we noticed that u/NGAL in 
comparison with the analyzes routinely used in the 
detection of active lupus nephritis showed high speci-
ficity and sensitivity and could represent a significant 
contribution to the timely detection of active disease 
during monitoring and treatment of those patients. 
Likely, its initial determination and comparison with 
the level in the following controls could influence 
changes in the therapeutic modality during the treat-
ment of patients with LN. 
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Limitations of our study: chronic renal failure manifest-
ed before the determination of u/NGAL may have an 
impact on the elevated level of this biomarker, as well 
as the conditions of sepsis and infection. Bearing this 
in mind, our study did not include patients with urinary 
tract infection (positive urine culture), kidney calcu-
lus,and with kidney failure (CKD eGFR < 60 mL/min/1.73 
m2) 

CONCLUSIONS 

The results of our study indicate that the level of uN-
GLA is elevated in patients with active Lupus nephritis 
class IV, as well as that it correlates with other parame-
ters of disease activity. Serial determination of u/NGAL 
could be significant in monitoring disease course and 
treatment. 
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Comparison urine neutrophil gelatinase - associated lipocalin with standard... 

Poređenje urinarnog lipokalina udruženog sa neutrofilnom 
gelatinazom i standardnih parametara za praćenje aktivnosti  

Lupus nefritisa - klasa IV 

 

 

 

Sažetak:  
Uvod: Lupus nefritis (LN) je jedna od najozbiljnijih komplikacija u razvoju sistemskog eritemskog 
lupusa, koja može negativno uticati na tok i prognozu ove autoimune bolesti. Stoga je praćenje 
efekta primenjene terapije, postizanje remisije ili praćenje aktivnosti LN i dalje veliki izazov za nefro-
loge. Ova studija je imala za cilj da uporedi lipokalin udružen sa neutrofilnom gelatinazom u urinu 
(u/NGAL) sa tradicionalno prihvaćenim parametrima za aktivnost LN, kako bi se ukazalo na važnost 
njegovog određivanja kod ovih pacijenata. 
Metode: Studijsku grupu je činilo 40 pacijenata, sa LN klasa IV, koji su prospektivno praćeni u periodu 
od 4 meseca u okviru tri posete na 2 meseca. Prva grupa (20/40) imala je aktivni LN (Grupa A), a 
druga grupa imala je LN u remisiji (Grupa B). Parametri koji su praćeni i poređeni bili su standardni 
biohemijski parametri i parametri funkcije bubrega: C-reaktivni protein (CRP), krvna slika (CBC), 
kreatinin, ukupni proteini, albumin, holesterol, trigliceridi, brzina glomerulske filtracije (eGFR).Od 
imunskih parametara: komplement C3, C4, ANA, anti-ds-DNK At: U urinu: sediment, proteinurija 24h, 
odnos ur.protein/ kreatinin (Up/Cre), u/N GAL (imunohemijska metoda CM IA),GFR. 
Rezultati: Poređenjem standardnih parametara aktivnosti bolesti i u/NGAL između grupa, dobijena je 
statistički značajna razlika (p < 0 ,0 0 1 ). U okviru Grupe A, poređenjem parametara po posetama (0 : 
2) za anti dsDNK At dobijena je značajnost p< 0,05, za albumine i C3 p< 0,05, a za proteinuriju /24h, U 
p/Cre i u/NGAL p< 0,001. Nivo u/NGAL je u prvoj poseti bio povišen (173,25 ± 172,12 ng/mL), nakon 2 
meseca je iznosio 73,2 ± 48,7 ng/mL, a u drugoj viziti beleži se niža vrednost 49,60 ± 72,57 ng/mL. 
Negativna korelacija u/NGAL je bila statistički značajna u prvoj poseti sa albuminom p < 0,01, kao i 
pozitivna korelacija sa proteinurijom 24h i Up/Cre (p < 0,001). U poseti 2 nađena je značajna negativ-
na korelacija u/NGAL sa albuminom i C3 (p < 0,05), i pozitivna korelacija sa anti ds-DNK At, proteinuri-
jom 24h i Up/Cre (p< 0,001). 
Zaključak: Rezultati našeg istraživanja ukazuju da je nivo u/NGAL povišen kod pacijenata sa aktivnim 
LN klase IV, kao i da je u korelaciji sa drugim parametrima aktivnosti i lečenja bolesti. Serijsko određi-
vanje u/NGAL moglo bi biti značajno u praćenju toka bolesti i lečenja. 
 
Ključne reči: lupus nefritis klasa IV; aktivnost; lipokalin udružen sa neutrofilnom gelatinazom; protei-
nurija 
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