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Abstract: Objective To investigate the associations of serum level of bone morphogenetic protein 9 (BMP9) and monocyte
human leukocyte antigen-DR (mHLA-DR) expression rate in peripheral blood with the prognosis of sepsis, and to evaluate their
predictive value for patient outcomes. Methods A total of 102 patients with sepsis admitted to the Department of Intensive Care
Unit, Fourth Affiliated Hospital of Nanjing Medical University between February 2020 and February 2024 were enrolled as the
study subjects. Based on all-cause mortality within 90 days, they were divided into a death group (n=28) and a survival group

(n=74) . Serum BMP9 levels and mHLA -DR expression rates on admission (day 1) and the 7th day of treatment were compared
between the two groups. Multivariate logistic regression analysis was used to identify risk factors associated with death within 90
days, and receiver operating characteristic (ROC) curves were employed to evaluate the predictive performance of these factors.
Results Serum BMP9 levels on admission (day 1) and the 7th day of and the mHLA-DR expression rate on the 7th day of treatment
were significantly lower in the death group compared to the survival group (P<0.05) . Low serum BMP9 levels upon admission (day
1) and the 7th day of treatment, as well as low mHLA-DR expression rate on the 7th day of treatment emerged as independent
risk factors for 90-day mortality. The optimal cutoff values of serum BMP9 for predicting 90-day mortality in sepsis were 98 pg/mL
on admission (day 1) and 85 pg/mL on the 7th day of treatment, with areas under the curve (AUC) of 0.791 (95%C/: 0.666-0.886)
and 0.830 (95%CY: 0.710-0.915) , respectively; the optimal cutoff value of mHLA-DR expression rate on the 7th day of treatment
was 80.50%, with an AUC of 0.898 (95%Cl: 0.792-0.962) . Conclusion Low serum BMP9 concentration on admission (day 1)
and the 7th day of treatment, as well as low mHLA-DR expression rate on the 7th day of treatment are independent risk factors for
90-day mortality in sepsis patients. These markers may be served as mid -term intervention targets to improve sepsis outcomes,
and their combination demonstrates good clinical utility for prognostic prediction.
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Prognosis

Sepsis is the leading cause of death in critically ill
patients, with a mortality of 20% to 40% [1]. According to
the latest statistics from Global Burden of Disease, there
are approximately 50 million sepsis patients annually, with
about 11 million deaths, one out of every five deaths
worldwide is caused by sepsis [2]. Sepsis develops when the
early host immune response fails to control infection,
triggering an  excessive  cytokine-mediated  host
inflammatory response. Immune dysfunction is one of the
main pathophysiological features of sepsis. It not only
manifests as multiple organ dysfunction caused by a
hyperinflammatory state but also progresses to severe
immunosuppression induced by uncontrolled immune
activation. Severe immunosuppression is associated with
increased rates of nosocomial infections, mortality, and
long-term complications [3-5], and its occurrence is
increasingly recognized as a key factor in sepsis-related
deaths. Among immune indicators, monocyte human
leukocyte antigen-DR (mHLA-DR) is the most widely used
indicator clinically. It has been employed as an important
marker of innate immunity in multiple interventional clinical
trials, and studies have observed that the expression level of

mHLA-DR in sepsis patients is often significantly lower
than that in healthy controls [6-7]. The level of mHLA-DR
has been confirmed to be negatively correlated with the
severity of sepsis and immune dysfunction [8]. Dynamic
monitoring of mHLA-DR levels can better evaluate the
immune status and predict the prognosis of sepsis patients.
Bone morphogenetic protein (BMP) is a member of the
transforming growth factor-beta (TGF-pB) family [9]. BMP9,
also known as growth differentiation factor 2, is mainly
produced by the liver and continuously circulates into the
bloodstream [10]. Recent studies have shown that circulating
BMP9 protects pulmonary endothelial function in
inflammation-induced lung injury [11]. Professor Cao Ju’s
team first discovered that the serum BMPY level of sepsis
patients at admission was significantly reduced and
correlated with their early prognosis through a large-sample
clinical study [2], but its impact on medium-term prognosis
has not been confirmed by experimental research. Based on
this, this study uses a retrospective analysis approach to
explore the correlation between BMP9, mHLA-DR, and the
prognosis of sepsis patients, and to analyze the predictive
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value of individual and combined detection for the prognosis
of sepsis patients.

1. Material and methods
1.1 Study subjects

A total of 102 sepsis patients admitted to the
Department of Intensive Care Unit, Fourth Affiliated
Hospital of Nanjing Medical University from February 2020
to February 2024 were retrospectively selected, and they
were divided into the death group and the survival group
based on whether they experienced all-cause mortality
within 90 days. The death group included 28 patients: 20
males and 8 females, with an age of 70.50 (57.50, 78.75)
years; the survival group included 74 patients: 51 males and
23 females, with an age of 72.00 (63.00, 81.00) years. Sepsis
was classified into pulmonary infection and other site
infections according to the infection site, and further divided
into the sepsis group (SOFA score < 2) and the septic shock
group (SOFA score >3) based on the Sequential Organ
Failure Assessment (SOFA) score. The inclusion criteria
were patients who met the diagnostic criteria for sepsis
specified in the "Surviving Sepsis Campaign: International
Guidelines for Management of Sepsis and Septic Shock"
[12]. The exclusion criteria included patients with AIDS,
hematological diseases or advanced tumors; patients
receiving long-term hormone or immunosuppressant therapy;
patients with infection foci requiring surgical intervention
but without infection focus clearance and adequate drainage;
patients with a hospital stay of less than 7 days; and patients
deemed unsuitable for the study by researchers. This study
complies with medical ethics requirements, was approved by
the Ethics Committee of the Fourth Affiliated Hospital of
Nanjing  Medical ~ University  (approval  number:
SFY20200105-K001), and all treatments and procedures
were carried out with the informed consent of patients or
their families, who signed the informed consent form.

1.2 Study methods

1.2.1 Collection of general data

All enrolled patients had their general data recorded,
including gender, age, presence of shock, infection site, etc.
At enrollment, the SOFA score and Acute Physiology and
Chronic Health Evaluation II (APACHE II) score were
calculated. Relevant clinical biochemical indicators were
documented, such as white blood cell (WBC) count,
neutrophil ratio (N), C-reactive protein (CRP), procalcitonin
(PCT), etc.

1.2.2 General treatment

All patients received standardized early goal-directed
therapy and corresponding systemic treatment in accordance
with the “Surviving Sepsis Campaign: International
Guidelines for Management of Sepsis and Septic Shock”.
Support for other organ functions, nutritional support,

maintenance of internal environment stability, and treatment
of existing comorbidities were carried out based on relevant
guidelines and consensus. The entire treatment process was
quality-controlled by a senior physician specialized in
critical care medicine.

1.2.3 Main detection indicators

(1) On the 1st and 7th day of treatment, 5 mL of fasting
peripheral venous blood was collected from all enrolled
patients in the early morning. Flow cytometry was used to
detect CD4"/CD8" T cell ratio and CD64 levels;

(2) Peripheral blood mHLA-DR was labeled with
fluorescent antibodies, and its expression was detected by
flow cytometry according to the reagent instructions;

(3) Serum BMP9 levels were measured using enzyme-linked
immunosorbent assay (ELISA). All laboratory tests were
completed in the Clinical Laboratory Department of the
Fourth Affiliated Hospital of Nanjing Medical University.

1.3 Statistical methods

Data analysis was performed using SPSS 25.0
statistical software. Count data were expressed as cases and
analyzed with the y? test. Continuous variables were tested
for normality: those conforming to a normal distribution
were presented as X+s, and comparisons between two groups
were conducted using the independent samples t-test; those
not conforming to a normal distribution were presented as
M(P»s, P75), and comparisons were performed using the
nonparametric rank-sum test. Multivariate logistic regression
analysis was used to identify risk factors for death. Receiver
Operating Characteristic (ROC) curves were plotted for each
indicator to predict prognosis, and the area under the curve
(AUC) was calculated. A P-value < 0.05 was considered
statistically significant.

2. Results

2.1 Comparison of general clinical data between
survival group and death group

There was no statistically significant difference in
gender, age, or APACHE II score between the two groups
(P >0.05). The SOFA score on admission to the department,
proportion of shock, and proportion of pulmonary infection
in the death group were significantly higher than those in the
survival group (P < 0.05). [Table 1]

2.2 Comparison of laboratory indicators between
survival group and death group

There was no statistically significant difference
between the two groups in WBC, N, CRP, PCT, mHLA-DR,
CD64, CD4"/CD8* on the 1st day of admission, or in WBC,
N, CRP, PCT, CD4"/CD8" on the 7th day of treatment (P >
0.05). The BMP9 level on the Ist day of admission, and
mHLA-DR and BMP9 levels on the 7th day of treatment in
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the death group were significantly lower than those in the
survival group (P < 0.05). The CD64 level on the 7th day of
treatment in the death group was significantly higher than
that in the survival group (P < 0.05). [Table 2]

2.3 Univariate analysis of factors affecting 90-day
all-cause mortality in sepsis patients

Univariate analysis showed that infection site, SOFA
score, mHLA-DR on the 7th day of treatment, CD64 on the
7th day of treatment, BMP9 on the 1st day of admission, and
BMP9 on the 7th day of treatment were influencing factors
for 90-day mortality in sepsis patients (P < 0.05). [Table 3]

2.4 Multivariate analysis of factors affecting 90-day
all-cause mortality in sepsis patients

Taking 90-day all-cause mortality (death = 1, survival
= 0) as the dependent variable, and infection site, SOFA
score, mHLA-DR on the 7th day of treatment, CD64 on the
7th day of treatment, BMP9 on the 1st day of admission,

and BMP9 on the 7th day of treatment as covariates,
logistic regression analysis was performed. The results
showed that high SOFA score, pulmonary infection,
decreased mHLA-DR on the 7th day of treatment, and
decreased BMP9 on the 1st day of admission and 7th day
of treatment were independent risk factors for 90-day death
in sepsis patients (P < 0.05). [Table 4]
Tab.1 Comparison of general clinical data between survival

group and death group
Ttem Survival group Death group  x2/Z P value
(n=74) (n=28) value

Gender (cases)

Male 51 20

Female 23 8 0.060 0806

2 72.00 (63.00, 70.50 (57.50,

Age (years) 81.00) 78.75) 0.363  0.759
APACHE II 18.00 (14.00, 20.00 (16.75,
score * 20.00) 24.25) 0.244 0089
SOFA score * 6.00(4.00, 9.00) 9.50 (6.75, 12.00) 0.209 0.020
Shock (cases) 38 21 4.659 0.043
Infection Site
(case)

Pulmonary 22 20

Other Sites 52 8 14583 <0.001

Note: *represents M (Ps, P7s).

Tab.2 Comparison of laboratory indicators between survival group and death group [M (P, Prs)]

Indicators Survival group (n=74) Death group (n=28) Z value P value
WBC1a (x10°L) 11.14(8.45,17.55) 13.61(11.21,20.28) 0275 0.243
WBC7a (x10%L) 8.94(7.04,13.17) 11.65(8.56,17.20) 0.248 0.103
Niua (%) 88.90(79.45,92.95) 91.70(83.9,94.42) 0.271 0.216
N7a (%) 81.00(68.85,88.40) 84.20(79.5,90.97) 0.256 0.136
CRP1s (mg/L) 99.36(43.28,140.50) 85.73(30.77,161.25) 0.343 0.993
CRP7a (mg/L) 38.88(17.64,70.79) 88.42(20.73,129.00) 0.266 0.186
PCT1a (ng/mL) 0.77(0.21,8.82) 2.03(0.25,9.23) 0312 0.591
PCT7a (ng/mL) 0.33(0.09,1.77) 1.37(0.82,3.33) 0.245 0.091
mHLA-DRia (%) 86.40(81.15,91.55) 83.20(77.75,92.82) 0.368 0.689
mHLA-DR7a (%) 94.00(87.76,98.2) 67.50(64.57,74.82) 0.618 <0.001
CD641a 1.48(1.10,2.80) 2.10(1.17,4.70) 0.302 0.479
CD647a 0.83(0.42,1.34) 2.55(1.04,6.22) 0.203 0.017
CD4"/CD8"1a 1.39(1.00,2.04) 1.47(1.02,2.26) 0.331 0.831
CD4%/CD8%7a 1.26(0.73,2.07) 1.6(0.93,2.48) 0.285 0314
BMP914 (pg/mL) 205.00(123.00,296.50) 72.00(53.50,132.25) 0.545 <0.001
BMP974 (pg/mL) 212.00(126.00,298.50) 63.50(51.50,131.25) 0.571 <0.001

Note: 14 represents the first day of hospitalization; 74 represents the seventh day of treatment.

Tab.3 Univariate logistic regression analysis of 90 day all-cause mortality in sepsis patients

Indicators B SE OR (95%CD) Z value P value
Pulmonary infection -1.239 0.610 0.290(0.083-0.936) 2.030 0.042
Complicated with sepsis 1.052 0.653 2.864(0.846-11.54) 1.611 0.107
BMP974 -0.012 0.004 0.988(0.979-0.995) 2.879 0.004
BMP914 -0.011 0.004 0.989(0.98-0.996) 2.728 0.006
CD4*/CD8"7a 0.229 0.161 1.258(0.917-1.761) 1.429 0.153
CD4*/CD8" 14 -0.029 0.217 0.971(0.591-1.451) 0.135 0.893
CD647a 0.384 0.150 1.468(1.151-2.055) 2.569 0.01
CD6414 0.218 0.132 1.244(0.991-1.677) 1.652 0.098
mHLADR7 -0.113 0.029 0.893(0.836-0.94) 3.852 <0.001
mHLADR1a -0.005 0.016 0.995(0.964-1.03) 0.321 0.748
PCTa 0.01 0.016 1.011(0.974-1.046) 0.635 0.525
PCTua -0.003 0.010 0.997(0.973-1.016) 0.264 0.792
CRP7 0.005 0.004 1.005(0.996-1.014) 1.167 0.243
CRPua 0.001 0.004 1.001(0.993-1.009) 0.209 0.834
N7a 0.052 0.029 1.053(0.999-1.122) 1.760 0.078
Nia 0.052 0.041 1.054(0.979-1.151) 1.290 0.197
WBC1a 0.068 0.041 1.070(0.989-1.165) 1.667 0.096
WBCia 0.023 0.027 1.023(0.968-1.081) 0.845 0.398
SOFA 0.181 0.086 1.199(1.018-1.433) 2.114 0.035
APACHE I1 0.052 0.040 1.054(0.974-1.145) 1.310 0.190

Note: 14 represents the first day of hospitalization; 7q represents the seventh day of treatment..
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2.5 Predictive value of single and combined detection
of mHLA-DR and BMPY for 90-day mortality in
sepsis patients

ROC curves were plotted for the predictive value of
mHLA-DR on the 7th day of treatment, BMP9 on the 1st
day of admission, and BMP9 on the 7th day of
treatment—either alone or in combination. The results
showed that the combination of the three indicators had the
largest AUC (0.942). Both the combination of the three and
mHLA-DR on the 7th day of treatment had the highest
sensitivity (100%). BMP9 on the 7th day of treatment had
the highest specificity (93.02%). [Table 5 & Figure 1]

Tab.4 Multivariate logistic regression analysis of 90 day
all-cause mortality in sepsis patients

Indicators B SE  Wald P value OR (95% CI)
SOFA 12.568 5.104 6.066 0.014 1.870 (1.212-1.989)
mHLADR74 -0.176 0.074 5.640 0.018 0.839 (0.686-0.933)
CD647a 0418 0.299 1.951 0.162 1.518 (0.982-3.250)
BMP914 0.280 0.134 4.393 0.036 1.323 (1.065-1.847)
BMP974 -0.279 0.132 4.481 0.034 0.757 (0.545-0.936)

Pulmonary infection -2.240 1.325 3.229 0.091 0.106 (0.004-1.016)

Note: 4 represents the first day of hospitalization; 74 represents the seventh day of
treatment.
Tab.5 The predictive value of mHLA-DR and BMP9 for
all-cause mortality in sepsis at 90 days

Cut-off Sensitivity Specificit P
value (%) y (%)  value
mHLA-DR74 0.898 (0.792-0.962) .805 100.00 86.05 <0.001

Variables AUC (95%CI)

BMP94 0.791 (0.666-0.886) 98
68.78 90.70  <0.001

pg/mL

BMP974 0.830 (0.710-0.915) 85
68.75 93.02 <0.001

pg/mL

Combination 0.942 (0.848-0.986) 100.00 81.40 <0.001
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Fig.1 ROC curves of mHLA-DR, BMP9 alone and in
combination for predicting all-cause mortality

3 Discussion

Sepsis can be triggered by infection in any part of the
body, and persistent immune suppression and inflammatory
responses in the body can induce multiple organ dysfunction
[13-14]. Standardized clinical treatment is particularly

important for improving patient prognosis; therefore, early
assessment of the condition and administration of treatment
and intervention measures help control disease progression
and reduce mortality [15-16]. The diagnosis of sepsis involves
multiple laboratory serum indicators, so it is necessary to
select serological indicators related to sepsis with high
specificity and sensitivity for disease assessment and
judgment.

Immune suppression is a compensatory
anti-inflammatory response caused by early inflammation in
sepsis, which often increases the risk of death in sepsis
patients. However, there are no direct clinical characteristic
biomarkers for immune suppression [17]. As a marker of
innate immune response, mHLA-DR is a widely recognized
indicator for monitoring immune function, and a decrease in
mHLA-DR expression is associated with poor prognosis in
sepsis [18]. A study observed changes in mHLA-DR within 1
month after admission in sepsis patients, and the results
showed significant differences in mHLA-DR expression
levels between survivors and non-survivors [19]. Another
study found that the infection site and type of pathogen in
sepsis patients did not affect the expression dynamics of
mHLA-DR; moreover, among all sepsis patients, those with
rapid recovery of mHLA-DR expression (early improvement
of HLA-DR) had the lowest secondary infection rate and
mortality [20]. Therefore, compared with the static value of
mHLA-DR, the dynamic changes of mHLA-DR are more
clinically significant in the prognosis evaluation of sepsis
patients. The results of this study also found that the
mHLA-DR expression level in the non-survivor group was
significantly lower than that in the survivor group, which is
consistent with most previous studies. A key finding of this
study is that the initial mHLA-DR expression level at the
onset of sepsis cannot be used as an independent risk factor for
death, but the mHLA-DR expression level on the 7th day after
treatment can effectively predict the 90-day death outcome,
which is similar to the results of a recent study by Lekka ef al.
[21]. Mixed immune status and immune suppression may
occur in the middle and late stages of sepsis, and persistent
immune suppression is significantly associated with medium-
and long-term death risk [22]. This study further confirmed
through ROC curve analysis that the mHLA-DR expression
rate is an independent influencing factor for predicting 90-day
death risk, with an AUC of 0.898, an optimal threshold of
0.805, and corresponding 95% CI, sensitivity, and specificity
of 0.792-0.962, 100.00%, and 86.05%, respectively. A study
by Wu Songbai et al. [23] also found that the mHLA-DR
expression level on the 7th day after treatment can effectively
predict the 90-day death outcome in elderly sepsis patients.
Compared with that study, the AUC, sensitivity, and
specificity in this study are similar, but the optimal cut-off
value differs slightly, which may be related to the sample
population, sample size, and laboratory testing instruments.

BMP is a member of the TGF-f3 superfamily [9]. Recent
studies have shown that compared with other BMP proteins,
BMP-9 has stronger osteogenic differentiation potential. Bai ez
al. [2] found that the serum BMP9 level of sepsis patients at
admission was lower than that of the healthy control group.
This study dynamically monitored the serum BMP9 level of
sepsis patients and further confirmed through ROC curve



R 02 F kR

Chin J Clin Res, November 2025, Vol.38, No.11

analysis that the initial BMP9 level and the BMP9 level on the
7th day after treatment are independent influencing factors for
predicting 90-day death risk, which is consistent with the
results of Bai ez al. [2].

This study found that mHLA-DR on the 7th day after
treatment, BMP9 on the 1st day of admission, and BMP9 on
the 7th day after treatment can all serve as independent
influencing factors for predicting the 90-day death risk of
sepsis to varying degrees. By constructing a binary logistic
regression model, it was found that although the specificity of
the combined prediction of the three indicators decreased, its
AUC and sensitivity were higher than those of the three
indicators detected alone, suggesting that the value of
combined prediction for the 90-day death risk of sepsis is
superior to single indicator detection, and it can be used as an
early intervention target to improve sepsis prognosis.

This study has some limitations: (1) This study focuses
on the mortality after early treatment of sepsis and excludes
early death cases within 7 days after admission, which has a
certain impact on the overall 90-day mortality rate; (2) The
sample size is relatively small, and further multicenter,
large-sample studies are needed for verification; (3) Only
functional indicators on the 1st and 7th days after treatment
were detected, and continuous and dynamic monitoring during
hospitalization and after discharge was lacking. Further
research is needed to clarify the above limitations and
deficiencies.
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Predictive value of bone morphogenetic protein 9 and monocyte human leukocyte
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Abstract: Objective To investigate the associations of serum level of bone morphogenetic protein 9 (BMP9) and
monocyte human leukocyte antigen-DR (mHLA-DR) expression rate in peripheral blood with the prognosis of sepsis,
and to evaluate their predictive value for patient outcomes. Methods A total of 102 patients with sepsis admitted to the
Department of Intensive Care Unit, Fourth Affiliated Hospital of Nanjing Medical University between February 2020 and
February 2024 were enrolled as the study subjects. Based on all-cause mortality within 90 days, they were divided into a
death group (n=28) and a survival group (n=74). Serum BMP9 levels and mHLA-DR expression rates on admission (day
1) and the 7th day of treatment were compared between the two groups. Multivariate logistic regression analysis was used
to identify risk factors associated with death within 90 days, and receiver operating characteristic (ROC) curves were
employed to evaluate the predictive performance of these factors. Results Serum BMP9 levels on admission (day 1) and

the 7th day of treatment and the mHLA-DR expression rate on the 7th day of treatment were significantly lower in the
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death group compared to the survival group (P<0.05). Low serum BMP9 levels upon admission (day 1) and the 7th day of

treatment, as well as low mHLA-DR expression rate on the 7th day of treatment emerged as independent risk factors for 90-

day mortality (P<0.05). The optimal cutoff values of serum BMP9 for predicting 90-day mortality in sepsis were 98 pg/mL
on admission (day 1)and 85 pg/mL on the 7th day of treatment, with areas under the curve (AUC) of 0.791 (95%ClI:
0.666-0.886) and 0.830(95%CI:0.710-0.915) , respectively; the optimal cutoff value of mHLA-DR expression rate on
the 7th day of treatment was 80.50% , with an AUC of 0.898 (95%C1:0.792-0.962). The joint prediction model achieved
the highest AUC (AUC=0.942, 95%C1I:0.848-0.986). Conclusion Low serum BMP9 concentration on admission (day 1)

and the 7th day of treatment, as well as low mHLA-DR expression rate on the 7th day of treatment are independent risk

factors for 90-day mortality in sepsis patients. These markers may be served as mid-term intervention targets to improve

sepsis outcomes, and their combination demonstrates good clinical utility for prognostic prediction.

Keywords: Sepsis; Serum bone morphogenetic protein 9; Serum mononuclear cell human leukocyte antigen-DRj;

Prognosis
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Tab.1 Comparison of general clinical data between survival

group and death group

TiH IR (n=74)  JET-H(n=28) N /Z{H PIE
P53 (i)
% 51 20

0.060 0.806
I 23 8
() 72.00 70.50 0.363  0.759

(63.00, 81.00)  (57.50, 78.75)

APACHE I 43+ 18.00 20.00 0.244  0.089

(14.00, 20.00)  (16.75, 24.25)

SOFA P43 6.00(4.00, 9.00) 9.50 (6.75, 12.00) 0.209 0.020
PR (i) 38 21 4.659 0.043
SRR A (1))
i 2 20 14.583 <0.001
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Tab.2 Comparison of laboratory indicators between survival

[M(Pas,Prs) ]

T (n=28)  Z{H PIH
13.61(11.21,20.28) 0.275 0.243
11.65(8.56,17.20)  0.248 0.103

group and death group
WiH A (n=74)
WBC(X107/L)  11.14(8.45,17.55)
WBC.(X10/L)  8.94(7.04,13.17)

N.u(%) 88.90(79.45,92.95)  91.70(83.90,94.42) 0.271 0.216
N-u(%) 81.00(68.85,88.40)  84.20(79.50,90.97) 0.256 0.136
CRP(mg/L) 99.36(43.28,140.50) 85.73(30.77,161.25) 0.343 0.993
CRP;(mg/L) 38.88(17.64,70.79)  88.42(20.73,129.00) 0.266 0.186

(

PCT(ng/mlL) 0.77(0.21,8.82)

PCT5(ng/mlL) 0.33(0.09,1.77) 1.37(0.82,3.33)  0.245 0.091
mHLA-DR..(%) 86.40(81.15,91.55) 83.20(77.75,92.82) 0.368 0.689
mHLA-DR-(%) 94.00(87.76,98.20)  67.50(64.57,74.82) 0.618 <0.001

2.03(0.25,9.23) 0312 0.591

CD64, 1.48(1.10,2.80) 2.10(1.17,4.70) 0302 0.479
CD64 0.83(0.42,1.34) 2.55(1.04,6.22)  0.203 0.017
CD4'/CD8" 4 1.39(1.00,2.04) 1.47(1.02,2.26)  0.331 0.831
CD4'/CD8" 1.26(0.73,2.07) 1.6(0.93,2.48)  0.285 0.314

BMP9,,(pg/mL) 205.00(123.00,296.50) 72.00(53.50,132.25) 0.545 <0.001
BMP9,(pg/mL) 212.00(126.00,298.50) 63.50(51.50,131.25) 0.571 <0.001
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Tab.3 Univariate logistic regression analysis of 90-day all-cause
mortality in sepsis patients

fah5 B SE OR(95%CI) Z{ P
RIS -1.239  0.610  0.290(0.083~0.936) 2.030 0.042
IFEMEE  1.052 0.653  2.864(0.846 ~11.540) 1.611 0.107
BMP9;, -0.012  0.004 0.988(0.979~0.995) 2.879 0.004
BMP9,, -0.011  0.004 0.989(0.980 ~0.996) 2.728 0.006
CD4/CD8%  0.229  0.161 1.258(0.917~1.761) 1.429 0.153
CD4'/CD8"y  -0.029 0.217 0.971(0.591 ~1.451) 0.135 0.893
CD64 0.384 0.150 1.468(1.151~2.055) 2.569 0.010
CD64, 0218 0.132  1.244(0.991 ~1.677) 1.652 0.098
mHLA-DR,, -0.113  0.029 0.893(0.836 ~0.940) 3.852 <0.001
mHLA-DR,, -0.005 0.016 0.995(0.964 ~1.030) 0.321 0.748
PCT4 0.01 0.016 1.011(0.974 ~1.046) 0.635 0.525
PCT. -0.003 0.010 0.997(0.973 ~1.016) 0.264 0.792

CRPy, 0.005 0.004 1.005(0.996 ~1.014) 1.167 0.243
CRPy 0.001  0.004 1.001(0.993 ~1.009) 0.209 0.834
N 0.052  0.029 1.053(0.999 ~1.122) 1.760 0.078
Nu 0.052  0.041 1.054(0.979 ~1.151)  1.290 0.197
WBCr 0.068 0.041 1.070(0.989 ~ 1.165)  1.667 0.096
WBCi, 0.023  0.027 1.023(0.968 ~1.081)  0.845 0.398
SOFA 0.181 0.086 1.199(1.018 ~1.433) 2.114 0.035

APACHE II 0.052  0.040 1.054(0.974 ~1.145) 1.310 0.190
TE W WABEER 1K, IBITER TR
RTa ERMERERE 00 dEHIET-ZHF K logistic [MIIH
534

Tab.4 Multivariate logistic regression analysis of 90 day all-

cause mortality in sepsis patients

WiH B SE Wald P18 OR(95% CI)

SOFA ¥4 12,568 5.104  6.066 0.014 1.870(1.212~1.989)

mHLA-DR,  -0.176  0.074  5.640 0.018 0.839(0.686~0.933)
CD64-, 0418 0299 1951 0.162 1.518(0.982~3.250)
BMP9,, 0.280 0.134 4.393  0.036 1.323(1.065~1.847)
BMP9 -0.279 0.132 4481 0.034 0.757(0.545~0.936)
it JEk g -2.240 1325 3229 0.091 0.106(0.004~1.016)
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Tab.5 The predictive value of mHLA-DR and BMP9 for 90-day

all-cause mortality in sepsis

TRUREE R

Jarg=1 (95%C, P i
A AUC(95%CI) HIBE @ (%) P{H

mHLA-DR» 0.898(0.792 ~ 0.962)  0.805 100.00 86.05 <0.001
BMP9,, 0.791(0.666 ~ 0.886) 98 pg/mL.  68.78 90.70 < 0.001
BMP9, 0.830(0.710 ~0.915) 85 pg/mL  68.75 93.02 <0.001
BA 0.942(0.848 ~ 0.986) - 100.00 81.40 <0.001
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Fig.1 ROC curves of mHLA-DR, BMP9 alone and in

combination for predicting all-cause mortality
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