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1 | INTRODUCTION

| Zhengfang Liv® | Yufeng Yuan' | Zhisu Liu' | Yueming He! |

Abstract

Background: Studies reported that soluble B7-H4 (sB7-H4) was significantly re-
lated to the progression and prognosis of inflammatory diseases, and whether sB7-
H4 is related to the severity and prognosis of acute pancreatitis (AP) timely has not
been reported.

Materials and methods: Clinical database data of 446 AP patients were retrospec-
tively collected, and the correlation between the expression serum levels of sB7-H4
with inflammatory factors and prognostic scores was analysed in AP patients.
Results: Soluble B7-H4 was significantly correlated with IL-6, IL-8, TNF-a, PCT,
CRP levels and WBC count (P < .01), with correlation coefficients of R = .61, .53,
46, .60, .57 and .47, respectively, and AUCs were 0.905, 0.837, 0.797, 0.858, 0.890,
0.841 and 0.855, respectively. In addition, sB7-H4 was significantly correlated with
the Ranson score, APACHE II score and BISAP score (P < .001), with correlation
coefficients of R = .58, .63 and .59, respectively. The AUCs of assessing local com-
plications of AP were 0.908, 0.863, 0.785 and 0.844, respectively; assessing organ
failure were 0.872, 0.790, 0.796 and 0.857, respectively; and assessing in-hospital
mortality were 0.839, 0.821, 0.796 and 0.823, respectively.

Conclusions: Soluble B7-H4 could be used as a marker for the diagnosis, severity
assessment and poor prognosis assessment of AP patients, which may have potential

clinical applications.

KEYWORDS

acute pancreatitis, B7-H4, diagnosis, inflammatory factors, prognostic scores

to correct and has a very low mortality rate; severe acute
pancreatitis (SAP) can cause death due to persistent organ

In recent years, the incidence of acute pancreatitis (AP) has
been increasing, and AP consumes a large amount of med-
ical resources and has a high treatment cost.! According to
the revised Atlanta classification diagnostic criteria for AP
in 2012,% the prognoses of different types of AP are signifi-
cantly different. Mild acute pancreatitis (MAP) is a self-lim-
iting disease with a good prognosis; moderately severe acute
pancreatitis (MSAP) has transient organ failure but is easy

failure.>* MSAP and SAP are sometimes associated with
pancreatic parenchyma and/or peripancreatic tissue necrosis,
that is necrotizing pancreatitis. If necrotic tissue becomes
infected, the patient's condition can rapidly deteriorate to a
life-threatening status.>® Early assessment of the severity of
AP and its prognosis, as well as the indications and timing of
surgical treatment for complications, are hot topics in current
research.’
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The costimulatory molecule B7-H4 was discovered by
Gabriel L in 2004. B7-H4 is one of the important members
of the B7 family and plays an important role in the anti-
gen-specific immune response.&9 B7-H4 is widely present
in various human tissues at the mRNA level, but its protein
expression is limited.'” However, if there is an inflammatory
response, a spontaneous immune response or a viral infec-
tion, B7-H4 protein can be expressed at abnormally high lev-
els in CD317" vascular endothelial cells, CD34™ neovascular
endothelial cells, macrophages, T cells, B cells and dendritic
cells(DCs).”' "1 In addition, B7-H4 expressing cells can se-
crete soluble B7-H4(sB7-H4),'* and sB7-H4 is found at high
levels in the peripheral blood of patients with rheumatoid
arthritis (RA)15 and type 1 diabetes (TlD).16 Increases of
sB7-H4 are significantly associated with increases of CRP
levels in RA patients,15 and it can be used as a biomarker for
the diagnosis and assessment of disease progression in RA
and T1D.

Acute pancreatitis causes excessive release of inflam-
matory factors from inflammatory cells, leading to local or
systemic inflammatory reactions. The inflammatory factors
cause a waterfall-like cascade of multiple inflammatory fac-
tors through trigger-like effects, leading to systemic inflam-
matory response syndrome (SIRS) and multiple organ failure
syndrome (MODs).!” Whether sB7-H4 is highly expressed in
the peripheral blood of patients with AP and whether it has
any value for the diagnosis, assessment of disease and prog-
nostication of AP are unknown.

In this article, we reviewed clinical database data and
retrospectively analysed the correlation between the expres-
sion levels of serum sB7-H4 of AP patients and laboratory
results, including IL-6, IL-8, TNF-a, procalcitonin levels
(PCT), C-reactive protein (CRP) and white blood cell (WBC)
count. In addition, we evaluated the correlation between the
expression level of sB7-H4 and the prognostic factors of AP,
including the Ranson score, APACHE II score and BISAP
score. The objective of this study was to determine the value
of the sB7-H4 expression level for assessing patient condition
and prognosis in the early stage of AP.

2 | PATIENTS AND METHODS

This study was a retrospective study. All of the patient
data included in the study were from Zhongnan Hospital of
Wuhan University, collected from 2015.1.1 to 2019.6.30.
This study was approved and supported by the Ethics
Committee of Zhongnan Hospital of Wuhan University.
A total of 446 cases of AP were included in this study.
The inclusion criteria were based on the revised Atlanta
classification for AP in 2012. All patients were directly
admitted to our hospital for treatment without self-admin-
istration of oral drugs or receiving other treatments. All

patients had blood samples taken within 24 hours of ad-
mission before taken any treatment. The exclusion criteria
were as follows: 1, younger than 18 years old; 2, acute
pregnancy pancreatitis, traumatic pancreatitis or iatro-
genic pancreatitis; or 3, recurrent pancreatitis within one
month. Healthy volunteers were recruited from 2018.6.1
t0 2019.12.31 as a control group. The inclusion criteria for
healthy volunteers as follows: (a) age: 18~60 years old;
(b) gender: half male and half female; (c) body weight:
The body weight of normal subjects should generally not
be less than 50 kg. Body mass index (BMI) is generally
within the range of standard body mass index (19-24). The
subjects in the same batch shall not vary too much in body
weight; (d) the subjects are qualified in comprehensive
physical examination, and the blood cytology, blood bio-
chemistry, urine and stool routine, coagulation function,
ECG, chest X-ray and B ultrasound examination indica-
tors shall be within the normal range. Exclusion criteria
were as follows: history of chronic disease and history of
chronic drug use. All of the study subjects provided writ-
ten informed consent. Reporting of the study conforms to
broad EQUATOR guidelines (Simera et al January 2010
issue of EJCI).

2.1 | Collection of clinical data

(a) Patient data collection included sex, age, weight, time of
onset, time from onset to admission, timing and results of
biochemical examinations from onset to admission, aetiol-
ogy and treatment of acute pancreatitis; (b) severity and prog-
nosis of AP: based on laboratory test results including IL-6,
IL-8, PCT and CRP levels and WBC count results, as well
as the 48-hour Ranson score, 24-hour APACHE 11 score and
24-hour BISAP score. Contrast-enhanced computed tomog-
raphy (CE-CT) was conducted 72-96 hours after the onset of
symptoms to assess the local complications of AP, and the
modified Marshall scoring system was used to assess organ
failure associated with AP.

2.2 | Data collection

As soon as patients were admitted to the hospital, blood
samples were taken and stored before administering any
medication. The APACHE II score and BISAP score were
calculated within 24 hours of admission, and the Ranson
score was calculated within 48 hours. The results of rou-
tine laboratory tests, including IL-6, IL-8, PCT and CRP
levels and WBC count, were obtained from patients’ elec-
tronic medical records and clinical databases. Blood samples
used to detect sB7-H4 and TNF-a were collected and al-
lowed to stand at room temperature for 30 minutes and then
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centrifuged at 1000 g at —4°C to separate serum, which was
stored at —70°C until use. The expression levels of sB7-H4
and TNF-a were measured with a B7-H4 ELISA kit (R & D
System) and a TNF-a ELISA kit (R & D System) according
to the manufacturer's instructions.

2.3 | Data analysis

SPSS software version 25.0 (SPSS, Chicago, IL, USA) was
used for routine data analysis. Mann-Whitney U test and ¢
test were performed to identify significant differences be-
tween MAP, MSAP and SAP. Pearson's chi-square and post
hoc ANOVA test was used to analyse the correlations among
the clinical factors. Receiver operating characteristic (ROC)
curves were used to assess the diagnostic value of sB7-H4 in
discriminating among health, MAP, MSAP and SAP. ROC
curves were also performed to assess the prognostic value
of sB7-H4 in AP. Logistic multivariate regression analysis
was used to analyse the relationship between sB7-H4 and the
prognosis of AP. P values < .05 were considered statistically
significant.

TABLE 1 Patients characteristics

3 | RESULTS

3.1 | Expression of serum sB7-H4 in MAP,
MSAP and SAP

A B7-H4 ELISA kit was used to detect the expression level
of sB7-H4 in serum samples, including those from healthy
volunteers (100) and MAP (187), MSAP (142) and SAP
(117) cases. The basic clinical parameters of the AP patients
are shown in Table 1. There were no significant differences
in age, sex, BMI index, time to admission, time to sample
collection or aetiology among the three groups of patients.
However, there were significant differences among the three
groups in terms of laboratory tests, including the IL-6, IL-8,
TNF-a, PCT and CRP levels and the WBC count. There were
also differences among the prognostic score indicators, in-
cluding the Ranson scores, APACHE II scores and BISAP
scores (P < .001).

The expression levels of sB7-H4 in the health, MAP, MSAP
and SAP groups are shown in Figure 1. The mean concentration
in health was 4.27 ng/mL (a range of 0.56-11.62 ng/mL), MAP
13.03 ng/mL (a range of 1.63-34.93 ng/mL), MSAP 22.64 ng/

Characteristics MAP
Number 187
Age (y) 47.03 + 11.49
Sex (Male/Female) 99/88
BMI (kg/m?) 25.36 + 2.50
Admission time (h) 10.21 +3.41
Sample-collecting time (h) 10.69 + 3.4
Ranson scores 1.83 +1.17
APACHE II scores 6.35 +3.84
BISAP scores 1.25 + 0.66
IL-6 (pg/mL) 166.12 + 41.81
IL-8 (pg/mL) 11.77 £ 7.79
TNF-a (pg/mL) 60.62 + 14.17
PCT (ng/mL) 1.84 +£0.47
CRP (mg/L) 4121 + 6.54
WBC (10°/L) 14.79 £ 4.25
Aetiology

Alcoholic 55

Biliary 61

Hypertriglyceremic 58

Others 13

MSAP SAP P value
142 117 NS
46.01 + 15.23 4571 + 14.53 NS
80/62 63/54 NS
26.02 + 3.08 2592 +3.43 NS
10.09 + 3.39 9.95 +3.84 NS
10.56 + 3.39 10.39 + 3.78 NS
3.66 +1.24 542 +1.72 <.001
9.12 +4.18 15.68 + 5.59 <.001
2.18 +0.747 3.07 £ 1.04 <.001
257.75 + 74.88 385.72 + 83.84 <.001
18.37 + 10.85 37.65 +14.29 <.001
70.42 + 18.68 101.55 + 22.14 <.001
2.15+0.62 4.98 +1.08 <.001
65.07 + 12.00 112.33 + 21.25 <.001
25.72 +5.63 40.45 +7.93 <.001
37 35 NS

43 32

44 40

18 10

Abbreviations: APCHCE 11, acute physiology and chronic health care evaluation II; BISAP, bedside index for severity in acute pancreatitis; BMI, body mass index;
CRP, C-reactive protein; MAP, mild acute pancreatitis; MSAP, moderately severe acute pancreatitis; NS, no significant; PCT, procalcitonin; SAP, severe acute

pancreatitis; TNF-a, tumour necrosis factor «; WBC, white blood cell.

Values are displayed as a mean + SD.
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FIGURE 1
detected by ELISA. The results showed that the expression level of
sB7-H4 was gradually increased in healthy people (4.27 + 2.26 ng/
mL), MAP(13.03 + 7.41 ng/mL), MSAP(22.64 + 8.92 ng/mL) and
SAP(37.68 + 13.94 ng/mL), and there were significant differences
among the four groups of samples (*P < .01)

The sB7-H4 expression level in serum was

mL (a range of 6.76-49.76 ng/mL) and SAP 37.68 ng/mL (a
range of 11.24-80.13 ng/mL). With exacerbation of the disease,
the expression level of sB7-H4 gradually increased, with signif-
icant differences among the groups (P < .001).

ROC curve analyses were used to assess the value of
sB7-H4 in differentiating between the health and AP, health
and MAP, MAP and MSAP, and MSAP and SAP groups.
As shown in Figure 2, the areas under the ROC curves were
0.958, 0.899, 0.811 and 0.826, respectively. When the sB7-
H4 cut-off values of these four sets of data were set at 8.124,
7.405, 15.283 and 28.859 ng/mL, respectively, the sensitivity
and specificity were 86.5% and 96%, 73.3% and 93%, 81.8%
and 67.9%, and 71.8% and 83.3%, respectively. These results
indicate that serum sB7-H4 showed good performance for
AP diagnosis relative to the traditional diagnostic method
based on inflammatory markers.

3.2 | Correlative analysis between serum
sB7-H4 and clinical evaluation indicators

We used SPSS 25.0 to analyse the correlation between the
serum sB7-H4 expression level and the inflammatory re-
sponse in AP patients. As shown in Figure 3, there were
significant correlations between the serum sB7-H4 expres-
sion level and the levels of IL-6, IL-8, TNF-a, PCT and CRP
and the WBC count (P < .001). The correlation coefficients
were R = .61, .53, .46, .60, .57 and .47, respectively. Using
the clinical diagnosis of SAP as the reference standard, we
evaluated the utility of the various markers to diagnosis the
severity of the disease. As shown in Figure 4, the areas under
the ROC curve (AUCs) of sB7-H4, IL-6, IL-8, TNF-a, PCT,
CRP and WBC were 0.905, 0.837,0.797, 0.858, 0.890, 0.841
and 0.855, respectively. It can be seen that sB7-H4 is better

than the other indicators in assessing the severity of AP in-
flammation. The above results show that sB7-H4 can be used
as an indicator of the severity of AP.

3.3 | Predictive value of serum sB7-H4 for a
poor clinical outcome of AP patients

We used SPSS 25.0 to analyse the correlation between the
serum sB7-H4 expression level and the prognosis of AP
patients. It was found that sB7-H4 was significantly corre-
lated with the Ranson score, APACHE II score and BISAP
score (Figure 5, P < .001). The correlation coefficients were
R = .58, .63 and .59, respectively. Then, ROC curve analysis
was performed. As shown in Figure 6 and Table 2, for the
ability to predict AP local complications (acute peripancre-
atic fluid collection, pancreatic pseudocyst, acute necrotic
collection and walled-off necrosis), the AUCs of sB7-H4, the
Ranson score, the APACHE II score and the BISAP score
were 0.908, 0.863, 0.785 and 0.844, respectively. For predict-
ing organ failure, the AUCs of sB7-H4, the Ranson score, the
APACHE 1II score and the BISAP score were 0.872, 0.790,
0.796 and 0.857, respectively. To predict in-hospital mortal-
ity, the AUCs of sB7-H4, the Ranson score, the APACHE
II score and the BISAP score were 0.839, 0.821, 0.796 and
0.823, respectively. It can be seen that sB7-H4 has the best
predictive value for local complications, organ failure and in-
hospital mortality.

In addition, the levels of sB7-H4 in AP patients tended to
increase as their condition worsened. We chose the median
value of sB7-H4 (25.12 ng/mL) as the cut-off value and di-
vided the AP patients into two groups: a high group (n = 152)
and a low group (n =294). Next, we explored the correlations
between the expression level of sB7-H4 and the clinical char-
acteristics of the two groups of patients. As shown in Table 3,
the levels of inflammatory factors, the prognostic scores and
poor prognosis of AP patients in the sB7-H4 high expression
group were significantly higher than those in the sB7-H4 low
expression group, both of which had significant differences.

In addition, logistic multivariate regression analysis
showed an association between the serum sB7-H4 level and
prognosis after adjusting for sex, age and pancreatitis aeti-
ology. As shown in Table 4, a higher serum sB7-H4 level
was independently associated with AP prognosis, including
local complications (OR = 4.21, P < .001), organ failure
(OR =3.36, P < .001) and in-hospital mortality (OR = 3.12,
P <.001).

4 | DISCUSSION

Acute pancreatitis is a common acute disease of the di-
gestive system. Although there has been progress in its
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FIGURE 2 Diagnostic value of sB7-H4 in AP. ROC curve analyses were used to assess the value of sB7-H4 in differentiating between the A,
Health and AP; B, Health and MAP; C, MAP and MSAP and D, MSAP and SAP groups. The AUCs, 95% confidence intervals and cutoff values

are marked in the figure

diagnosis and treatment over the past 10 years, 20%-30%
of patients develop a serious clinical condition, which has
an overall mortality rate of 5%-10%."%'" AP, in particular
SAP, often causes organ failure and severe local or sys-
temic complications, and its mortality rate is as high as
10%-30%.?° To accurately assess the condition and provide
timely interventions to improve the patient's prognosis, cli-
nicians rely on the patient's symptoms and signs, labora-
tory indicators and scoring systems to estimate the severity
and prognosis of the disease.

At present, the main inflammatory indicators for de-
tecting the inflammatory response of AP include the IL-6,
IL-8, TNF-a, PCT, CRP levels and the WBC count.*"*
However, there are complex interactions among the mul-
tiple inflammation indicators, and their expression levels
are also affected by multiple factors. For example, IL-6 can
participate in acute inflammatory phase reactions, such
as fever, enhanced vascular permeability, increased WBC
count and complement activation”; TNF-a can activate
lymphocytes and neutrophils at the site of the inflammation
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FIGURE 4 Predictive values of sB7-H4 and inflammatory factors
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AUC values of 0.905, 0.837, 0.797, 0.858, 0.890, 0.841 and 0.855,
respectively, for sB7- H4, IL-6, IL-8, TNF-a, PCT, CRP and WBC count

and increase capillary endothelial cell perrneability.24 In
addition, TNF-a can promote the synthesis and release of
proinflammatory cytokines, such as IL-6 and IL-8, caus-
ing a ‘waterfall’ effect, which can lead to serious conse-
quences, such as SIRS and MODs.** The aforementioned
inflammatory factors can also increase CRP levels, PCT
and WBC count.?

For the evaluation of the prognosis of acute pancreatitis, the
Ranson, APACHE II and BISAP score systems are recognized
as the ideal scoring systems. However, these scoring systems
are designed for comprehensive populations, and it is difficult
to accurately assess the risk of individual patients.®” Different
patients have different degrees of development of their con-
dition, and their sensitivity to treatment may also differ. The
required parameters to complete the score or calculate the mor-
tality rate cannot be achieved in a short time, and some calcula-
tion procedures are more complicated.28 Some scoring systems
require more parameters, and dynamic scoring every day results
in higher medical costs, which is difficult for patients and their
families to understand and accept.29 To be simple and easy to
use, each scoring system is applied independently, inevitably
leading to the omission of information other than that used in
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FIGURE 6 Predictive value of sB7-H4 and the prognostic scores of AP. A, For predicting local complications of AP with sB7-H4, the Ranson
score, the APACHE II score, and the BISAP score, their AUCs were 0.908, 0.863, 0.785 and 0.844, respectively; B, for organ failure, their AUCs
were 0.872, 0.790, 0.796 and 0.857, respectively; C, for death in the hospital their AUCs were 0.839, 0.821, 0.796 and 0.823, respectively

TABLE 2

Factors

sB7-H4 level
Ranson scores
APACHEII scores
BISAP scores

Local complication

Factors associated with poor prognosis after acute pancreatitis

Organ failure

In-hospital mortality

AUC

0.908
0.863
0.785
0.844

95%CI

0.883-0.934
0.830-0.896
0.743-0.827
0.809-0.879

P value

<.001
<.001

<.001
<.001

AUC

0.872
0.790
0.796
0.857

95%CI

0.840-0.904
0.748-0.831
0.754-0.838
0.823-0.891

P value
<.001
<.001
<.001
<.001

AUC

0.839
0.821
0.796
0.823

P
95%CI1 value
0.758-0.921 <.001
0.706-0.936 .003
0.685-0.907 <.001
0.726-0.920 <.001

Abbreviations: APCHCE 1I, acute physiology and chronic health care evaluation II; AUC, area under the curve; BISAP, bedside index for severity in acute

pancreatitis.

the evaluation, which cannot fully and accurately reflect the
changing trend of the patient's overall pathophysiology parame-
ters and reduces the accuracy of the prediction.30

A single inflammatory factor or scoring system may not
completely reflect the criticality of pancreatitis. Multiple

indicators need to be combined to effectively improve the
assessment of the severity and the prognosis of AP. In the
immune response, T cell activation requires the stimulation
of two signals: the first signal is transduced by T cell recep-
tors and enhanced by adhesion molecules; and the second
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TABLE 3 Correlations between sB7-H4 level and clinical

characteristics of AP

B7-H4 level
Characteristics High (152) Low (294) P value
Age (y) 46.75 £ 13.64 46.12 + 12.87 NS
Sex (male/ 152(83/69) 294(161/133) NS
female, N)
BMI (kg/m?) 24.67 +2.73 27.76 +2.24 NS
Ranson scores 5.01 +1.72 251 +1.54 <.001
APACHE II 14.17 + 5.54 739 +4.51 <.001
scores
BISAP scores 290+ 1.11 1.58 +£0.76 <.001
IL-6 (pg/mL) 34558 +87.27 206.03 £65.28  <.001
IL-8 (pg/mL) 32.14 + 16.30 14.83 + 10.27 <.001
TNF-a (pg/mL) 92.37 £ 25.57 65.41 + 18.08 <.001
PCT (ng/mL) 4.16 £ 1.63 2.04 +0.77 <.001
CRP (mg/L) 97.77 +31.25 52.08 +17.45 <.001
WBC count 36.31 + 10.96 19.27 +7.22 <.001
(10°/L)
Poor prognosis
Local 142 110 .034
complication
Organ failure 135 91
In-hospital 15 2
mortality

Abbreviations: N, number; NS, no significant.

Values are displayed as a mean + SD.

TABLE 4

sB7-H4 level with poor prognosis after adjusting for pancreatitis

Multivariate analysis showing association of serum

aetiology, age and sex

Regression
Poor prognosis coefficient OR P value
Local complication 1.38 4.21 <.001
Organ failure 1.23 3.36 <.001
In-hospital mortality 1.22 3.12 <.001

signal is a nonspecific costimulatory signal provided by an-
tigen presenting cells. The CD28/ B7 family is considered
to be the most basic family of costimulatory molecules, and
B7-H4 is an important part of it. In the innate immune and
adaptive immune response, the B7-H4 protein is highly ex-
pressed on a variety of major immune cells, including ac-
tivated NK cells, B cells, T cells, monocytes/macrophages,
DCs and regulatory T cells (Treg.gs).g’31’32 B7-H4 is currently
the only known source of sB7-H4, and no inflammatory fac-
tor that directly affects sB7-H4 expression has been found in

the inflammatory response, which indicates that sB7-H4 may
indirectly reflect the activities of the above-mentioned vari-
ous immune cells. This characteristic is an important prereq-
uisite for using sB7-H4 as an assessment of AP inflammation
status and poor prognosis in this study.

In this article, by examining the expression level of sB7-
H4 in the peripheral blood of healthy volunteers and pa-
tients with AP, we found that sB7-H4 was highly expressed
in AP patients, with an AUC of 0.958 and a sensitivity of
0.865. The level of sB7-H4 gradually increases with the
severity of AP and has a significant correlation with other
inflammation markers, including IL-6, IL-8, TNF-a, PCT
and CRP levels and the WBC count. For assessing the se-
verity of AP, the AUC of sB7-H4 is 0.905, which is better
than that the other markers of inflammation. This result
shows that sB7-H4 could be used as a good biological indi-
cator for the diagnosis of and the assessment of the severity
of AP.

In addition, this study further explored the value of sB7-
H4 in predicting a poor prognosis of patients with AP. We
found that sB7-H4 had a significant correlation with the
Ranson, APACHE II and BISAP scores. For predicting local
complications, organ failure and in-hospital mortality, the
AUC of sB7-H4 was better than that of the Ranson, APACHE
II and BISAP scores.

Logistic multivariate regression analysis showed that the
sB7-H4 level was independently associated with early pre-
diction of AP outcomes, including local complications, organ
failure and in-hospital mortality. After dividing AP into two
groups according to the median value of sB7-H4, the high
expression group was significantly higher than the low ex-
pression group in terms of inflammatory factor expression
levels and prognostic scores.

The above results show that early detection of peripheral
blood sB7-H4 levels in AP patients could be helpful for pre-
dicting clinical progress and a poor prognosis. AP patients
with high expression levels of sB7-H4 in the peripheral blood
will have a stronger inflammatory response. These patients
are more likely to need ICU monitoring for organ function
maintenance and to have poor outcomes. The use of this new
marker will allow clinicians to apply more effective interven-
tions early to improve prognosis and save lives, while patients
with low expression of sB7-H4 may be given the appropriate
conventional treatment.

However, it should be noted that this study has certain
deficiencies. Although multiple researchers have confirmed
that sB7-H4 is derived from overexpressed B7-H4 in acti-
vated immune cells, in this study, we did not confirm that
B7-H4 was overexpressed in immune cells in the peripheral
blood of AP patients. In addition, the use of sB7-H4 for the
diagnosis, prediction of severity of disease and prognostica-
tion of AP needs to be further confirmed by multi-centre pro-
spective studies.
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5 | CONCLUSIONS
In general, sB7-H4 can be considered an index for the di-
agnosis and severity assessment of AP. Moreover, sB7-H4
can be used as a biomarker to predict a poor prognosis.
sB7-H4 is an independent risk factor for a poor clinical
outcome, including local complications, organ failure and
in-hospital mortality. sB7-H4 has certain advantages in
the diagnosis and prognostication of AP and has potential
clinical value.
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