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Introduction

Atopic dermatitis (AD) is a common chronic relapsing-
remitting skin disorder mainly caused by complex 
interactions between eosinophils, mast cells, and activated 
T-helper 2 (Th2) lymphocytes (1). AD has a heterogeneous 
clinical presentation, and it is characterized by recurrent 
inflammatory eczematous lesions, intense pruritus and 

genetic specificity, which is different from common  
eczema (2). The prevalence of AD is continuously 
increasing globally in both children and adults, while 
effective treatments are still lacking (3). Patients diagnosed 
with AD are also at a high risk of developing asthma, 
allergic rhinitis, and food allergies, and could be at increased 
risk of a wide range of health and psychological outcomes, 
leading to a substantial psychosocial impact (4). Recently, a 
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study showed that AD was mainly caused by biphasic T-cell 
polarization (5), which implies strong activation of Th2 
immune responses in lesions and even in nonlesional skin in 
the acute phase. Inflammatory factors such as interleukins 
4 and 13 (IL-4 and IL-13) are produced by Th2 cells during 
the pathogenesis of AD, while Th17 and Th22 also infiltrate 
the epidermis (6). 

AD-related inflammatory factors were influenced by 
many cytokines such as signal transducer and activator 
of transcription 1 and 6 (STAT1, STAT6) (7) and 
thymic stromal lymphopoietin (TSLP) (8). Leukocyte 
cell-derived chemotaxin 2 (LECT2) is a liver-derived 
multifunctional cytokine (9). It has been identified as 
a neutrophil chemotactic protein, and it participates 
in many physiological and pathological processes such 
as hepatocarcinogenesis (10), bacterial sepsis (11), and 
nonalcoholic fatty liver disease (NAFLD) (12). As a liver-
produced and blood-secreted protein, LECT2 was also 
found to be associated with autoimmune and chronic 
inflammation conditions such as atherosclerosis (13) 
and chronic gastritis (14). Previous studies found that 
LECT2 enhanced inflammation markers such as IκB 
phosphorylation (15), nuclear factor kappa-B (NF-κB) 
phosphorylation (13), and IL-6 expression (12). Additionally, 
it has been reported that a lack of LECT2 will activating 
Wnt/β-catenin pathway, which will increase T Cell Factor1 
(TCF1) and promotes differentiation into the Th2, thus 
increase the level of IL-4 (15). These results suggest 
complex interactions between LECT2 and the development 
of inflammation. Because LECT2 is correlated with 
several autoimmune and chronic inflammatory diseases, 
we hypothesize that LECT2 may affect the development 
of AD, a chronic inflammatory condition induced by Th2 
lymphocytes. And LECT2 may be associated with specific 
clinical indexes of AD, such as IgE and eosinophil. These 
two indexes played important roles in the pathology and 
diagnosis of AD (3). As the clinical significance of serum 
LECT2 levels in AD patients has rarely been studied and 
the specific role of LECT2 in Th2 inflammatory disease is 
still unclear, in this study, we evaluated the levels of serum 
LECT2 in AD patients and healthy subjects. Additionally, 
the relationships between serum LECT2 level and specific 
clinical indexes such as level of IgE, eosinophil, and 
SCORAD index in AD patients were also investigated. 

We present the following article in accordance with the 
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-2690).

Methods

Patient data

A total of 72 participants were enrolled in this study, 
including 42 AD patients and 30 healthy subjects. All subjects 
were enrolled consecutively in the Allergy and Pediatric 
Surgery Outpatient Clinic at the Affiliated Hospital of 
Medical School, Ningbo University, during June 2020 to 
March 2021. Patients with another dermatitis or allergic 
disease such as urticaria, drug eruption, food allergy, asthma, 
or rhinitis were excluded. An informed consent form was 
obtained from each study subject. The data of clinical 
parameters [including serum immunoglobulin E (IgE), 
total eosinophils, and C-reactive protein] and demographic 
features (including age, gender, and family history of allergy) 
were collected from patient files. The SCORAD index was 
used to evaluate the clinical classification of skin severity of 
these AD patients. All procedures performed in this study 
involving human participants were in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by Ethics Committee of the Affiliated Hospital of 
Medical School, Ningbo University (No. KY20191208) and 
informed consent was taken from all the patients.

Blood collection

Blood samples of AD patients and healthy controls were 
collected from the clinical lab of the Affiliated Hospital 
of Medical School, Ningbo University. Serum separation 
was performed after centrifugation of Ethylene Diamine 
Tetraacetic Acid (EDTA) whole blood samples at 12,000 g 
for 15 minutes. All samples were subpackaged and stored at 
−80 ℃ until use.

ELISA

Serum samples  from the AD and control  groups 
were used to measure the level of LECT2 using a 
commercially available human LECT2 enzyme-linked 
immunosorbent assay (ELISA) kit (CUSABIO, Wuhan, 
China). All experiments were performed according to the 
manufacturer’s protocol. The results were analyzed using a 
Thermo MK3 microplate reader at 490 nm.

Statistical analysis

All data were input in the computer and statistically analyzed 
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using IBM SPSS Statistics Version 25.0 (IBM, New York, 
USA) and GraphPad Prism 8.0 (GraphPad Software, San 
Diego, CA, USA). The continuous variables were analyzed 
using Student’s t-test. Statistical comparison of the 2 groups 
was presented as mean ± SD by the Mann-Whitney U test 
or Student’s t-test. The correlation between 2 variables was 
assessed using the Spearman rank correlation coefficient. P 
values less than 0.05 were considered statistically significant.

Results

Clinical and metabolic data of AD patients and healthy 
controls

The general characteristics of AD patients and healthy 
controls are summarized in Table 1. There were 42 AD 
patients (23 males and 19 females, age: 4.13±5.00 years) 

and 30 healthy controls (16 males and 14 females, age: 3.45 
±2.08 years). No significant difference was observed between 
the 2 groups in terms of age and gender. The mean level 
of serum IgE in AD patients was 364.92±844.18 IU/mL  
and the mean SCORAD index was 39.69±11.94. 

Serum LECT2 were significantly higher in AD patients

A significant difference was found in serum LECT2 levels 
between AD patients and the control group. The statistical 
analysis showed that serum LECT2 levels of the AD group 
were significantly higher than those of the control group 
(20.26±16.08 vs. 10.48±8.12 ng/mL, P<0.001; Figure 1). 

Serum LECT2 were related with SCORAD severity score 
and IgE

Based on the SCORAD index, a total of 42 AD patients were 
divided into 3 groups: mild (n=5), moderate (n=29), and 
severe (n=8). A significant difference was found in the levels 
of serum LECT2 between the 3 subgroups separated by the 
SCORAD severity score (P<0.001, Table 2). The correlation 
between the levels of serum LECT2 and the SCORAD 
index of AD patients was also assessed. The levels of serum 
LECT2 were highly associated with the SCORAD index of 
AD patients (R²=0.642, P<0.001; Figure 2A) and the level of 
serum IgE (R²=0.153, P=0.011; Figure 2B).

Serum LECT2 were related with eosinophil levels of AD 
patients

Additionally, the relationships between the levels of serum 
LECT2 and eosinophil levels of AD patients (eosinophil 
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Figure 1 Comparison of serum LECT2 levels in AD patients and 
healthy controls. The levels of serum LECT2 were significantly 
higher in AD patients (n=42) than in healthy controls (n=30, 
P<0.001). ***, significant. AD, atopic dermatitis; LECT2, leukocyte 
cell-derived chemotaxin 2.

Table 1 Clinical and metabolic data of AD patients and healthy controls

Parameter AD (n=42) Control (n=30) P

Age in years 4.13±5.00 3.45±2.08 0.483

Male/female 23/19 16/14 0.905

hsCRP 1.71±3.70 0.55±0.89 0.110

Absolute value of eosinophils 0.60±0.45 0.27±0.21 0.001*

Eosinophil (%) 6.54±4.17 3.26±2.29 0.00001*

IgE 364.92±844.18

SCORAD score 39.69±11.94

*, significant. AD, atopic dermatitis; hsCRP, high-sensitivity C-reactive protein.
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percentage and the absolute value of eosinophils) were 
evaluated by Pearson correlation analysis. Interestingly, 
the results indicated that both the eosinophil percentage 
(R²=0.210, P=0.003; Figure 3A) and the absolute value 
of eosinophils (R²=0.143, P=0.016; Figure 3B) were 
significantly correlated with the serum levels of LECT2.

Discussion

LECT2, a type of chemotactic factor for neutrophils, was 
first found in phytohemagglutinin-activated human T-cell 
leukemia SKW-3 cells as an immunomodulatory factor (16).  
In recent years, studies have been focused on the 

Table 2 Serum LECT2 levels according to the SCORAD index

SCORAD index Mild (n=5) Moderate (n=29) Severe (n=8) P

Serum LECT2 (ng/mL) 12.66±8.53 16.80±7.89 37.52±11.52 0.00001*

*, significant. LECT2, leukocyte cell-derived chemotaxin 2.
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Figure 2 Correlation of LECT2 with (A) total IgE and (B) the SCORAD index of patients. The levels of serum LECT2 were significantly 
correlated with both total IgE and the SCORAD index of AD patients (P<0.05). AD, atopic dermatitis; LECT2, leukocyte cell-derived 
chemotaxin 2. 
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Figure 3 Correlation of LECT2 with AD patients’ (A) eosinophil percentage and (B) absolute value of eosinophils. The levels of serum 
LECT2 were significantly correlated with both AD patients’ eosinophil percentage and absolute value of eosinophils (P<0.05). AD, atopic 
dermatitis; LECT2, leukocyte cell-derived chemotaxin 2.
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relationships between LECT2 and inflammatory diseases. 
Lu et al. demonstrated that LECT2 treatment improved 
protective immunity in mouse bacterial sepsis and enhanced 
mouse phagocytosis and bacterial killing of macrophages 
directly through CD209a (11). He et al. showed that 
LECT2 inhibited the development of atherosclerosis, 
accompanied by reductions in inflammatory cytokines (13). 
Furthermore, Tanisawa et al. reported that participants 
with dyslipidemia had higher levels of plasma LECT2 than 
those without dyslipidemia (17). However, in NAFLD, 
overexpression of LECT2 led to more liver macrophage 
infiltration, and the inhibition of hepatic LECT2 expression 
alleviated high fat diet (HFD)-induced hepatic steatosis (12). 
LECT2 is also involved in many autoimmune-associated 
diseases including NAFLD (18), metabolic syndrome (19), 
and renal amyloidosis (20). 

The present study was performed to determine the level 
of serum LECT2 in AD patients and to compare this with 
the healthy control group. Compared with heathy controls, 
the levels of serum LECT2 were significantly higher in 
the AD group. Furthermore, the levels of serum LECT2 
were significantly correlated with the clinical data of AD, 
especially with the SCORAD index of these AD patients. 
Our results showed that LECT2 levels were elevated in 
AD patients, which indicated that LECT2 might be useful 
as a diagnostic marker for AD and may be involved in the 
development of inflammation in AD. 

This study examined 42 AD patients and 30 healthy 
participants, for whom, gender, and data of blood routine 
examination were gathered. As noted, the level of serum 
LECT2 was highly associated with the SCORAD index of 
AD patients. However, the SCORAD index also assesses 
xerosis, pruritus, and sleeplessness, and these differences 
may affect the accuracy of the index (21). Therefore, the 
index is mainly associated with skin lesion area. In lesional 
skin, Langerhans cells, which are inflammatory epidermal 
dendritic cells bearing specific IgE bound to the high 
affinity receptor for IgE, and dermal dendritic cells take 
up allergens and antigens. The function of IgE in allergic 
inflammation suggests that IgE and IgE-mediated mast 
cell and eosinophil activation contribute to AD (22). These 
cells can uptake as well as process allergens, and present the 
processed allergens to T cells resulting in T cell activation, 
leading to elevated levels of Th2 cytokines such as IL-4, IL-
5, and IL-13. This means that a high level of serum LECT2 
might also contribute to the migration of these AD-related 
cells and result in the development of AD.

The specific pathogenetic role of LECT2 in the 

inf lammatory processes  which induce AD is  st i l l 
unknown. It is reported that AD is caused by immune 
dysfunction, leading to IgE sensitization and the outbreak 
of inflammatory factors (23). We believe that LECT2 
may cause the occurrence of AD in many ways. LECT2 
is associated with many inflammation-linked signaling 
pathways such as NF-κB and STAT1, among others 
(12,13,15). NF-κB is an important transcriptional regulator 
that modulates the immune and inflammatory responses 
involved in the transcription of several targets (24). NF-κB 
is also critical in the inflammatory response and mediates 
the activity of thymus and activation-regulated chemokine 
(TARC) in the skin inflammation of AD (25). The activity 
of TARC is involved in releasing Th2 type inflammation-
related cytokines such as IL-4, IL-5, and IL-13 (26). In 
addition, it has gradually become clear that AD is a kind 
of Th2 type chronic inflammation, which is mainly caused 
by elevated levels of IL-4 and IL-13, and LECT2 has been 
demonstrated to be correlated with IL-4 (27). Therefore, 
anti-Th2 type cytokine therapy including anti-IL-4 and IL-
13 has been a useful strategy for AD treatment, and LECT2 
may be a potential therapeutic target of AD.

Our study revealed the potential value of clinical 
application of LECT2 for diagnosis and treatment and of 
AD. LECT2 may promote protective immunity against AD 
and reduce the level of Th2 cytokines and the inflammation 
of AD patients. Because of its multifunctional roles in 
various conditions, LECT2 is an attractive candidate 
for further investigation of its effect on treatment in 
AD. However, several limitations of our study should be 
mentioned. In this study, we haven’t tested the expression 
of LECT2 in the skin of patients, because AD inspections 
are usually non-invasive and we haven’t collected the skin 
sample. As a liver-produced and blood-secreted protein (13),  
the expression of LECT2 may be quite low in skin and 
LECT2 may influence the skin by specific receptor. And we 
haven’t evaluated the relationship between LECT2 and all 
lymphocyte. This because eosinophils are mainly associated 
with the diagnosis and pathology of AD (3). The specific 
mode of action of LECT2 requires further research.

Conclusions

Our investigation demonstrated that serum LECT2 
levels were higher in AD patients compared with healthy 
participants, which suggested that the serum LECT2 
level could be a potential biomarker for AD. In addition, 
we found that the levels of serum LECT2 were highly 



Annals of Palliative Medicine, Vol 10, No 10 October 2021

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(10):11006-11012 | https://dx.doi.org/10.21037/apm-21-2690

11011

associated with the IgE levels, SCORAD index, eosinophil 
percentage, and the absolute value of eosinophils in AD 
patients. These results indicate that LECT2 may participate 
in the occurrence and regulation of inflammation in AD 
progression. However, further large-scale prospective 
studies and research on the functional roles of LECT2 in 
the process of AD still need to be conducted.
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