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Abstract
Background: many organs of the body such as kidneys, skin, joints, nervous system, blood cells, blood 
vessels and serous membranes can be affected by systemic lupus erythematosus (SLE). A wide range of 
this disease effects may be attributed to its behavior as an autoimmune disease; this means, numerous 
complications of SLE with many organs can be results. In this study, levels of serum human epdidymis 
secretory protein4 (HE4) and insulin like growth factor binding protein-2 (IGFBP-2) for Iraqi patients in 
SLE with and without lupus nephritis (LN) were investigated to knowledge their ability to be useful markers 
for identification of kidney diseases, like lupus nephritis and chronic kidney disease in patients who suffering 
from SLE. 

Methods: one hundred twenty subjects from both sexes were enrolled in this study. They have been classified 
into two patients groups together with the control group. Forty patients of SLE with LN (8male-32female) 
with age range (19-44) years, represent the first patients group, the second patients group includes forty 
patients suffer from SLE without LN at (16-45) years age range and the control group which consists of 40 
healthy subjects with age range (19-62) years. HE4 and IGFBP were estimated by ELISA method. 

Results: results show high level of HE4 and IGFBP in both patient groups with SLE in comparison with 
control group. At the same time, results confirmed a high positive correlation between HE4 and IGFBP (r = 
0.85, p<0.01), ROC analysis data revealed that HE4 is the best parameters for predicting development lupus 
nephritis as a main complication of SLE disease.

Conclusion: both patient groups revealed a significantly increase in levels of HE4 and IGFBP compared 
with control group. High positive correlation coefficient between HE4 and IGFBP is obtained. Data of ROC 
analysis confirmed that HE4 represents a better biomarker for diagnosis of LN in patients with SLE disease. 
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Introduction

Systemic lupus erythematosus (SLE) complications 
include many organs; lupus nephritis represents the 
major one of these complications that consists about 
50% of patients with SLE disease (1). Previous studies 
were referred to the association between hyperglycemia 
and nephropathy (2, 3), neuropathy (4, 5), osteoporosis (6, 

7) and the treatment by plant extracts (8, 9). In spite of 
the early diagnosis and fast treatment of renal disease 

course, which attributed to the extensive of treatment, 
it is very necessary to determine a suitable bio marker 
to predict lupus nephritis in patients with SLE at early 
time (10, 11). 

The identification and characterization of HE4 
was conducted in previous study (12), it is widely 
detected in different organs that include salivary glands, 
kidney, respiratory tract and nasopharynx (13-15), while 
numerous studies were reported that HE4 coordinated 
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or no coordinated with the tumor marker (cancer antigen 
125) to follow the development of ovarian cancer (16-17). 
Lately, considerable augmentation of HE4 level was 
found in different kidney disorders (18-19). 

Proteins that binding with insulin growth factor, 
which are abbreviated as (IGFBPs) form a high affinity 
secreted proteins group that serves for transport and 
regulating bioavailability and function of IGFs. Family 
of IGFBPs consists of six types of IGFBP, specifically 
IGFBP1 - IGFBP6. On the other hand, some proteins with 
little binding attraction to IGFs were mistakenly named 
as IGFBP7, IGFBP8 and IGFBP9 (20-21). Depending 
on the protein composition conservation and the rising 
binding similarity, just the six types of IGFBPs are true 
binding proteins to the IGFs. Accordingly, in the case 
of cancer status “through IGF-independent pathways’’ 
and autoimmune diseases “via IGF dependent and 
IGF-independent pathologies” IGFBPs participate in 
development of SLE complications disorders (22-23). 

This study aimed to estimate of HE4 and IGFBPs 
levels in sera of patients with SLE disease and its 
complication of LN, to knowledge their ability, whether 
be useful as biomarkers that can applied for early 
predicting for this complicated disease. 

Materials and Methods

One hundred twenty persons from both genders 
were enrolled in this study, who attended to Baghdad 
Teaching Hospital/Medical City, Iraq, for a period 
(December 2018 to May 2019). They are classified 
into patients group and control group. Patients group 
is subdivided into two groups: first patients group 
include 40 patients who suffering from SLE with LN 
(8male-32female) with age scope (19-44) years, second 
patients group consist of 40 patients in SLE without LN 
with age variety (16-45) and 40 hygienic subjects as 

control group with age range (19-62) years. Screening 
markers that include dsDNA and ANA together with 
C3 and C4 were used in clinical diagnosis for patients 
group without LN, whereas patients with renal nephritis 
analyzed by biopsy. Venous blood (5 ml) was drawn 
from each subject into a suitable syringe at the period of 
8.30-11 AM. An adequate amount (3 ml) was transferred 
into sterile tubes. Three ml of each sample transferred 
to sterile plain tubes and permitted to coagulate at room 
temperature, then centrifuged for 15 min at 3000 RPM. 
The obtained serum were divided into numerous aliquots 
and directly frozen at -20 °c until tested. The remaining 
amount (2 ml) of the blood specimens were transferred 
into EDTA tubes for hematological analysis. HE4 and 
IGFBP analyzed by ELISA kit using sandwich method. 

Statistical Analysis

Statistical programs include ANOVA, LSD, ROC, 
and Chi square were applied in this study to distinguish 
of results differences factors, probability, correlation 
coefficient and the best biochemical factors that can be 
represent a better biomarker for early prediction of the 
studied disorders(24) .

Results

Values of several factors that include age, BMI, 
duration of disease, urea, creatinine, total protein, 
Albumin C3, C4, ANA, Anti ds DNA, ESR and h-CRP 
for all the studied groups were recorded in table (1). The 
results exhibit a significance differences in age between 
patients and healthy groups (p<0.01), a significant 
increase was shown in body mass index (BMI), blood 
urea (BU), creatinine (Cr) , ANA, Anti dsDNA, ESR and 
h-CRP in patient groups (SLE with LN ,SLE without 
LN) in comparison with control group. Whereas, a 
significant decrease was found in total protein, Albumin 
C3, C4 in patient groups than healthy subjects.

Table (1): Demographic and clinical characteristics 

LSD value

Mean ± SE

Factors
ControlSLE with 

nephrites
SLE without 

nephrites

4.400 **41.02 ± 2.01 a31.05 ± 1.33 b29.37 ± 1.25 bAge (year)
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1.438 **26.94 ± 0.40 b29.56 ± 0.61 a28.54 ± 0.49 aBMI (kg/m2)

0.657 **---6.11 ± 0.26 a3.63 ± 0.19 bDuration (year)

2.45 **23.47 ± 0.88 c57.98 ± 1.06 a31.08 ± 0.63 bUrea (mg/dl)

0.348 **7.05 ± 0.17 a6.50 ± 0.08 b6.66 ± 0.08 bTotal protein (mg/dl)

0.139 **0.815 ± 0.04 b1.785 ± 0.06 a0.887 ± 0.03 b Creatinine (mg/dl)

0.592 **4.21 ± 0.08 a2.96 ± 0.34 b3.55 ± 0.07 bAlbumin (mg/dl)

8.86 **161.56 ±5.13 a80.55 ± 1.33 c90.81 ± 1.38 bC3 (mg/dl)

5.23 **47.96 ± 3.10 a25.03 ± 0.78 b23.23 ± 0.46 bC4 (mg/dl)

4.68 **10.66 ± 0.90 c75.48 ± 2.37 a60.23 ± 1.39 bAnitdsDNA (IU/ml)

2.24 **1.264 ± 0.80 c19.01 ± 1.07 a7.45 ± 0.34 bANA (IU/ml)

1.077 **1.800 ± 0.15 c15.14 ± 0.60 a9.32 ± 0.22 bh-CRP 9(mg/l) 

2.44 **4.88 ± 0.21 c57.84 ± 1.22 a47.09 ± 0.85 bESR (mm/h)

** (P<0.01).
differed in significant values of the measured factors in this table are represented by different letters in the same row 

Table 2 shows mean± SE values of HE4 and IGFBP-2. The results referred to present a significant increase 
in these parameters within patient groups (SLE with LN and SLE without LN) than control group. 

Table -2: Mean ± SE of HE4 and IGFBP-2 levels in all the studied groups 

parameters 

Mean ± SE

LSD value 
SLE without 

nephritis SLE without nephritis control

HE4 (pmol/l) 5.34 ± 0.30 b 24.51 ± 2.63 a 3.94 ± 0.87 b 4.52 **

IGFBP-2 (ng/ml) 5.34 ± 0.41 b 39.08 ± 3.22 a 1.17 ± 0.12 b 5.26 **

** (P<0.01).
differed in significant values of the measured factors in this table are represented by different letters in the same row

The correlation between HE4 and IGFBP-2 was conducted. The results revealed very strong correlation 
coefficient (0.85) between HE4 and IGFBP-2 as shown in figure 1. 

Cont... Table (1): Demographic and clinical characteristics 
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Figure (1): The correlation between HE4and IGFBP-2 

Correlation between each of HE4and IGFBP-2 and other parameters in this study was studied. Correlation study 
was included two cases, SLE with nephritis and without nephritis. The results confi rmed that no correlation occurred 
between these parameters as shown in tables 3.

Table 3 shows correlation between HE4, IGFBP-2 in SLE patients group without nephrites and other 
relevant biochemical parameters. 

parameters
HE4 IGFBP-2

r p r p

Age -0.26 0.103 -0.27 0.086

BMI 0.03 0.810 -0.08 0.585

Creatinine -0.21 0.188 -0.17 0.283

Total protein -0.13 0.393 -0.03 0.847

Albumin 0.07 0.661 0.08 0.595

h-CRP -0.06 0.668 -0.04 0.798

ESR -0.17 0.283 -0.09 0.547

C3 -0.06 0.681 -0.04 0.771

C4 -0.04 0.780 -0.01 0.968

Anti ds DNA 0.23 0.139 0.14 0.360

ANA 0.05 0.741 -0.01 0.930

* (P: 0.01-0.05), ** (P: less than 0.01), NS (P: More than 0.05).
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ROC analysis has been applied in this study; the analysis reveals that both HE4 and IGFBP-2 are increased 
significantly. The level of HE4 considers a strong parameter to diagnose SLE (P<0.0001). Also, the results of ROC 
analysis showed that both sensitivity (98.7%) and specificity (97.5%) recorded at a value of ≤ 2.41(pmol/l).

Consequently, the test value below 2.41 (pmol/l) considers abnormal case (disease condition) while, the value 
above 2.41(pmol/l) represents the healthy condition. As shown in figure (2). 
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Figure (2) shows the ROC curve data for HE4 

ROC analysis for IGFBP-2 also drawn, the AUC 
was found to be (0.994). The best cut-off point derived 
from the ROC curve shows a sensitivity of (93.7%) and 
specificity of (100.0%), it is found to be of≤2.81(ng/
ml). That means, the test value less than 2.81(ng/ml) 
represents the abnormal case (disorders condition), 
whereas the value more than 2.81 (ng/ml) refers to 
the healthy case, the significance level is obtained at 
(P<0.001). 

Discussion

The investigation of association of both HE4 and 
IGFBP-2 with SLE complications like LN patients 
considers the first attempt that conducted for Iraqi 
patients. HE4 and IGFBP-2 levels were found to be 
increased in disease case than healthy condition. On 

the other hand, all the screen factors that mentioned in 
this study have been useful to follow the development 
the complications for this type of diseases, but they 
represent a modest predictive value (25).

Lupus nephritis identification can be conducted 
by invasive test. This test is not accepted by patients. 
Moreover this invasive test considers unreliable test due 
to the global kidney status. Thus, noninvasive biomarker 
that can early discriminate LN before kidney injure in 
the case of SLE disease. Consequently, HE4 level in 
lupus nephritis is found to be higher than in patients 
without LN, and higher than control. The mechanism of 
HE4 elevation is not clear yet. The suggested mechanism 
in previous study and our study can be summarized on 
the basis of the dysfunction of kidney may let to escape 
HE4 out of kidney which leads to elevation of its level in 
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blood especially in the fibrosis case. Thus, the elevation 
of HE4 and renal disorder may be an interactive loop (26). 

In spite of approved HE4 to follow the growth of 
ovarian cancer, several attempts were conducted to 
apply its medical values to in other diseases as reported 
in previous studies (27). 

It was reported that IGF-1 IGFBP4 and IGFBP6 
involved in tumor growth and some other disease such as 
SLE and LN. In other studies IGFBP2 was investigated 
in SLE disease, the studies referred to that IGFBP2 as a 
best predictor for kidney histopathology and biological 
changes in lupus nephritis(28). 
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