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Abstract

Objective: To explore the diagnostic value of lymphocyte subsets
combined with immunoglobulin in children with Henoch-Schonlein purpura
complicated with gastrointestinal symptoms. Methods: The clinical data of
80 children with Henoch-Schonlein purpura treated in our hospital from
December 2017 to December 2022 were retrospectively analyzed.
According to the symptoms of Henoch-Schonlein purpura, the children
were divided into a complicated group and a simple group. 40 children with
Henoch-Schonlein purpura complicated with gastrointestinal symptoms
were assigned as the complicated group. 40 cases of purpura simplex with
skin purpura as the first symptom were set as the simple group. The
general data, lymphocyte subsets, and immunoglobulin were compared
between the two groups, and the correlation between natural killer (NK)
cell count or immunoglobulin (Ig) A, IgE and IgG levels and
gastrointestinal symptoms of children with Henoch-Schonlein purpura
were compared by Spearman method. Results: The complicated group
had lower NK cell count, and IgA and IgG levels, and higher IgE level
compared to the simple group (o < 0.05). The NK cell count, and IgA and
IgG levels were negatively, while IgE level was positively correlated with
Henoch-Schonlein purpura complicated with gastrointestinal symptoms (o
< 0.05). The AUC values of NK cell count and levels of IgA, IgE and IgG in
the diagnosis of Henoch-Schonlein purpura complicated with
gastrointestinal symptoms in children were 0.649, 0.644, 0.829 and 0.969,
respectively (o < 0.05). Conclusion: Lymphocyte subsets combined with
immunoglobulin may have a good diagnostic value for children with
Henoch-Schonlein purpura complicated with gastrointestinal symptoms.
The decrease of NK cell count and IgA and IgG levels, and the increase of
IgE level may indicate children with henoch-Schonlein purpura

complicated with gastrointestinal symptoms.
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1 Introduction

Henoch-Schonlein purpura is a systemic vasculitis,
and its incidence rate is relatively high in childhood
[1,2]. The accumulation of immune complexes
produced by allergic purpura on the vessel walls can
lead to vasculitis. Focal necrosis of the vessel walls and
platelet thrombosis may also occur, which has a
serious impact on children's growth, development and
quality of life [3,4]. Clinically, Henoch-Schonlein
purpura is classified into cutaneous, abdominal,
arthritic, renal, and mixed types based on the affected
sites. The main manifestations include skin purpura,
arthritis, abdominal pain, renal involvement, and
melena. Among them, abdominal and some mixed
types of Henoch-Schonlein purpura are accompanied

by gastrointestinal symptoms such as abdominal pain,

vomiting, gastrointestinal bleeding, and
intussusception [5-8]. Children with
Henoch-Schonlein purpura complicated with

gastrointestinal symptoms are often misdiagnosed as
other diseases in clinical diagnosis due to the
appearance of rash symptoms later than

gastrointestinal symptoms.  Therefore, finding

laboratory testing indicators that can indicate
Henoch-Schonlein purpura is beneficial for improving
diagnostic  accuracy [9,10]. The onset of
Henoch-Schonlein purpura in children is mainly related
to infections, adverse reactions to food or drugs, and
vaccines. Studies [11] have revealed that most
children have varying degrees of immune dysfunction,
and the pathogenesis and clinical symptoms of
Henoch-Schonlein purpura may be associated with the
levels of immunoglobulins and lymphocyte subsets in
the children ' s bodies. On this basis, this study
compared the diagnostic value of lymphocyte subsets
combined with  immunoglobulin  for different
symptoms of Henoch-Schonlein purpura in children,
and explored the diagnostic value of lymphocyte
subsets combined with immunoglobulin for this

disease, hoping to provide reference for the clinical
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diagnosis of gastrointestinal symptoms in children

with Henoch-Schonlein purpura.
2 Materials and methods
2.1 General information

The clinical data of 80 children with Henoch-Schonlein
purpura treated in our hospital from December 2017
to December 2022 were retrospectively analyzed.
According to the symptoms of Henoch-Schonlein
purpura, the children were divided into a complicated
group and a simple group. 40 children with
Henoch-Schonlein purpura complicated with
gastrointestinal symptoms were assigned as the
complicated group. 40 cases of purpura simplex with
skin purpura as the first symptom were set as the
simple group. The study was approved by the Medical
Ethics Committee (Lun Approval No. 2401), and all the
family members of the children patients signed the

informed consent form.
2.2 Inclusion and exclusion criteria
2.2.1 Inclusion criteria

Compliance with the diagnostic criteria for
Henoch-Schonlein purpura in the “ Evidence-Based
Diagnosis and Treatment Recommendations for
Children with Henoch-Schonlein purpura” [12]; (2)
Age between 3 and 12 years; (3) No previous history
of Henoch-Schonlein purpura; (4) No use of
corticosteroids or immunosuppressive agents within
the past month; (5) Vaccination according to the
national immunization schedule, including hepatitis B

vaccines.
2.2.2 Exclusion criteria

Acute gastroenteritis, appendicitis, biliary diseases,
peptic ulcers, and other gastrointestinal diseases; (2)
Severe dysfunction of vital organs such as the heart,
liver, or kidneys; (3) Immune dysfunction; (4) Mental
disorders with poor treatment compliance; (5)

Incomplete clinical data.
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2.3 Methods

2 mL samples of fasting venous blood were collected
from all children in the morning. The blood was
allowed to clot at low temperature for 2 h, and
centrifuged at 4000 r/min for 15 min. The upper
serum was stored at -30 C for later use. The
lymphocyte subsets, including T, B, and natural killer
(NK) cells, were detected using the Bricyte-E6 flow
from Shenzhen

cytometer Mindray Bio-Medical

Electronics Co., Ltd., with Mindray’s four-color
composite antibody as the detection reagent. The
levels of immunoglobulins (Ig) A and IgG were
measured using the ABBOTT ARCHITECT C16000
biochemical analyzer from Biosino (China), and the
IgE level was detected by electrochemiluminescence
immunoassay from Roche

using reagent kits

Diagnostics (Shanghai) Co., Ltd.
2.4 Observation indicators
2.4.1 General data

The gender, age, season of onset, factor, severity of
purpura, distribution of purpura, and number of cases
with gastrointestinal symptoms were recorded for

both groups of children.
2.4.2 Lymphocyte subsets

The counts of T, B, and NK cells, as well as the levels of
IgA, IgE, and IgG, were recorded for both groups of

children.
2.5 Statistical methods

Statistical analysis was performed using SPSS 20.0.
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Enumeration data were expressed as percentage (%),
and comparisons between the two groups were
performed using the 4* test. Measurement data were
described as mean % standard deviation.
Comparisons between the two groups were completed
with the independent samples #test. The Spearman
method was used to compare the correlation between
NK cell count, IgA level, IgE level and IgG level with
gastrointestinal symptoms in  children  with
Henoch-Schonlein purpura. The area under the
receiver operating characteristic (ROC) curve (AUC)
was applied to analyze the diagnostic value of each
parameter. p < 0.05 implied statistically significant

difference.
3 Results
3.1 General data

The main seasons of onset were autumn and winter.
The main causes of the disease were respiratory
infections, urinary tract infections, seafood allergies,
bronchitis, or mosquito bites. The severity of purpura
was determined by the color, distribution range, and
presence of other symptoms on the skin. The main
distribution sites of skin purpura were the extensor
sides of the limbs, lower limbs, and buttocks. The
main gastrointestinal symptoms were abdominal pain
and hemafecia, with a few cases of gastrointestinal
bleeding. There were no statistically significant
differences between the two groups of children in
terms of gender, age, season of onset, factors,
severity of purpura, distribution of skin purpura, or
gastrointestinal symptoms (o > 0.05, Table 1),

indicating comparability between the groups.

Exploration and Verfication Publishing


https://ojs.exploverpub.com/

Gastromtest. Med. 2025, 1(1), 36-45

Table 1 Comparison of general information between the two groups (mean + standard deviation).

Simpl Complicated
imple group
Group group X Y’
(n = 40)
(n = 40)
Male 18 21
Sex (case) 0.45 0.502
Female 22 19
Age (year) 6.15 £ 1.67 6.48 + 1.75 0.848 0.399
Spring 9 7
Season of onset Summer 7 6
0.687 0.876
(case) Autumn 13 13
Winter 11 14
Respiratory tract
16 15
infection
Factors of disease Urinary tract infection 8 11
1.34 0.855
(case) Seafood allergies 6 7
Bronchitis 5
Mosquito bite 2
Severity of purpura Yes 18 17
0.051 0.822
(case) No 22 23
The extensor sides of
13 15
Distribution of the limbs
0.497 0.78
purpura (case) Lower limbs 16 13
Buttocks 11 12
Abdominal pain 9 10
Distribution of
Hemafecia 6 4
digestive tract 0.421 0.81
Gastrointestinal
symptoms (case) 1 1

bleeding

3.2 Lymphocyte subsets

There was no statistically significant difference in the

counts of T and B cells between the two groups of

Exploration and Verfication Publishing

children (p > 0.05). The count of NK cells in the
complicated group was notably lower than that in the

simple group (o < 0.05, Figures 1-3).
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Figure 3 Between-group comparison of NK cells

3.3 Immunoglobulin The levels of IgA and IgG were evidently lower in the
complicated group than those in the simple group (o <
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0.05), while the level of IgE in the complicated group < 0.05, Figures 4-6).
was apparently higher than that in the simple group (o
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Figure 4 Between-group comparison of IgA cells
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Figure 5 Between-group comparison of IgE cells
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Figure 5 Between-group comparison of IgG cells

3.4 Relevance NK cells, IgA level and IgG level were negatively
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correlated (o < 0.05), while IgE levels were positively

correlated with gastrointestinal symptoms in

Henoch-Schonlein purpura (o < 0.05, Table 2).

Table 2 Relevance analyses of each indicator.

Indicators r Y/
NK -0.256 0.011
IgA -0.232 0.019
IgE 0.581 < 0.001
[e]€] -0.794 < 0.001

3.5 ROC analyses

The AUC values of NK cells, IgA level, IgE level and IgG

level for diagnosing gastrointestinal symptoms in

children with Henoch-Schonlein purpura were 0.649,
0.644, 0.829, and 0.969, respectively (o < 0.05, Table
3).

Table 3 ROC curve analysis of various indicators for diagnosing gastrointestinal symptoms in children with

Henoch-Schonlein purpura.

. Sensitivity Specificity The best critical
Indicators AUC Y
degree degree point

NK 0.649 0.975 0.325 14.600 0.021

IgA 0.644 0.725 0.650 2.010 0.027

IgE 0.829 0.675 0.900 272.485 < 0.001
IgG 0.969 0.950 0.925 10.060 < 0.001

4 Discussion cell counts and levels of IgA and IgG were negatively

The diagnosis of gastrointestinal symptoms in children
with Henoch-Schonlein purpura is of great significance
for their treatment. To improve diagnostic accuracy,
this study explored the diagnostic value of lymphocyte
subsets combined with immunoglobulins for this
disease. The results showed that lymphocyte subsets
combined with immunoglobulins may have good
diagnostic value for children with Henoch-Schonlein

purpura complicated by gastrointestinal symptoms.

Lymphocyte subsets and immunoglobulins are the
main indicators reflecting the cellular immunity of the
body, among which NK cells are important immune
cells. The lower NK cell count and levels of IgA and IgG
and the higher IgE level indicated worse immune
function of the body [13-15]. Herein, children with
Henoch-Schonlein purpura complicated by
gastrointestinal symptoms had lower NK cell counts
and levels of IgA and IgG, but higher IgE levels

compared to those with simple purpura. Moreover, NK
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correlated with gastrointestinal symptoms in children
with Henoch-Schonlein purpura, while IgE levels were
positively correlated. This suggested that NK cells and
the levels of IgA, IgE and IgG may play important roles
in the diagnosis of Henoch-Schonlein purpura
complicated by gastrointestinal symptoms. Reportedly
[16], if a child with Henoch-Schonlein purpura
develops concurrent infections, renal involvement,
and systemic distribution of purpura, it indicates more
severe actual condition, with more affected organs
and a higher risk of gastrointestinal symptoms.
Abnormal immune system and immune inflammation
are the main potential pathogenic mechanisms that
induce HSP. Children with Henoch-Schonlein purpura,
under the stimulation of antigenic substances, can
cause an imbalance of B cell and T cell subsets in the
body. The immune dysfunction of T lymphocytes
further induces the uncontrolled secretion of
inflammatory mediators in B cells and tissues,

stimulating their production of antibodies and
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resulting in immune dysfunction [17,18]. NK cells
enhance the immune effects of T cells by activating
macrophages within the body, inhibit the activation of
B cells, or suppress the antigen-presenting function of
helper cells, thereby regulating antibody production
[19]. In areas rich in capillaries, such as the kidneys, a
reduction in NK cells can trigger the accumulation of
foreign antigens, inducing a strong immune response
and causing renal damage. As more organs are
involved and the disease progresses, gastrointestinal
symptoms are more likely to occur [20]. IgA and IgG
are the main components of the body s immune
defense, while IgE is an antibody that mediates type I
allergic reactions. Children with Henoch-Schonlein
purpura have more severe immune dysfunction and
are in an allergic state, presenting lower IgA and IgG
levels compared to children with purpura simplex, and
their immune function is weakened, making them
more prone to co-infection symptoms. The worsening
of the condition increases the risk of developing
gastrointestinal symptoms [21-23]. Therefore, the
counts of NK cells and the levels of IgA, IgG and IgE
may have a close correlation with Henoch-Schonlein
purpura complicated by gastrointestinal symptoms
and have certain diagnostic value. Their level changes
can be used to assist in the diagnosis of clinical
symptoms and the formulation of corresponding
treatments, consistent with Jie Huang et al.’s study
[24].

According to the ROC curves, the AUC values of NK
cells, IgA level, IgE level and IgG level for diagnosing
gastrointestinal children  with

Henoch-Schonlein purpura were 0.649, 0.644, 0.829,

symptoms  in

and 0.969, respectively, implying that NK, IgA, IgE,
and IgG can all be used to diagnose gastrointestinal
symptoms in children with Henoch-Schonlein purpura,

with higher combined predictive value.

In conclusion, the combination of lymphocyte subsets

and immunoglobulins may have good diagnostic
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values for children with Henoch-Schonlein purpura
complicated by gastrointestinal symptoms. The
decrease in NK cell count and IgA/IgG levels, as well as
indicate

the increase in IgE levels, may

gastrointestinal symptoms in  children  with

Henoch-Schonlein purpura.
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