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Objective: This study examines the effectiveness of MIP-3alpha and severity scores in determining the prognosis of elderly sepsis
patients.

Methods: From October 2020 to April 2021, a total of 171 elderly sepsis patients were admitted to the Emergency Department of the
Shijingshan Branch of Beijing Chaoyang Hospital, Capital Medical University. According to the 28-day mortality rate, they were
divided into two groups: survivors (48 cases) and deaths (123 cases). At admission, severity scores which are the Sequential Organ
Failure Assessment (SOFA) and the Acute Physiology and Chronic Health Evaluation II (APACHE II) were calculated. The logistic
regression was used to analyze the independent risk factors associated with 28-day mortality in elderly sepsis patients. The receiver
operating characteristic (ROC) curve and area under the curve (AUC) were used to evaluate the value of MIP-3alpha, SOFA, and
APACHE 1I in the evaluation of 28-day mortality in elderly sepsis patients.

Results: MIP-3alpha, SOFA and APACHE II of the death group were significantly higher than those of the survival group (P < 0.05).
Multivariate logistic regression analysis showed that MIP-3alpha, SOFA, APACHE II, and systolic blood pressure (SBP) were
independent risk factors for 28-day mortality of senile sepsis (P < 0.05). Analysis of the ROC curve revealed that MIP-3alpha,
SOFA, APACHE II had predictive value for the 28-day prognosis of senile sepsis (all P < 0.01). Combing with MIP-3alpha and SOFA
showed better predictive ability (Z1 = 3.733, Z2 = 2.996, both P < 0.01), compared to detecting MIP-3alpha and SOFA alone.
Conclusion: In senile sepsis, MIP-3alpha, SOFA, APACHE II and SBP are independent risk factors for 28-day mortality. The
combination of MIP-3alpha and SOFA can further enhance the predictive value of 28-day mortality in patients with senile sepsis and
provide some reference value for the evaluation and treatment of senile sepsis.
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Introduction

Sepsis is an infection-induced systemic inflammatory response syndrome that progresses rapidly and can result in the failure of
multiple vital organs, endangering the lives of patients in severe cases. The combination of low immune function and sepsis
mortality in the elderly is frequently fatal.' In a meta-analysis, the average 30-day mortality rate for sepsis was 24.4%.
Consequently, early assessment of the severity of senile sepsis and aggressive treatment is of great value for enhancing
patients’ prognoses. There are numerous studies on C-reactive protein and procalcitonin for assessing the severity of sepsis,’
but their diagnostic specificity and predictive value are inadequate.There are also many studies indicating that many
biomarkers are associated with sepsis, but their sensitivity is insufficient.* ® MIP3-alpha plays an important role in immune
response and inflammatory damage in a variety of diseases,’ but relatively few studies have examined its prognostic value in
elderly patients with sepsis. This study aims to investigate the prognostic value of MIP-3alpha, SOFA score, and APACHE 11
score in elderly sepsis patients. The results are summarized below.

Journal of Inflammation Research 2024:17 1503—1509 1503
Received: 30 October 2023 © 2024 Liu et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
AT 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work

Accepted: 28 February 2024
Published: 8 March 2024

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0001-5571-6821
http://orcid.org/0000-0001-8699-8470
http://orcid.org/0000-0001-9340-1409
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Liu et al Dove

Materials and Methods

Research Subjects

From October 2020 to April 2021, a retrospective analysis was conducted on 171 elderly patients with sepsis admitted to
the Emergency Department of Beijing Chaoyang Hospital affiliated with Capital Medical University. The following were
the criteria for inclusion: 1) Diagnostic criteria applicable to the 2021 International Guidelines for the Management of
Sepsis and Septic Shock:® 2) Age > 65 years old; 3) Complete clinical data. Exclusion criteria: 1) Admission less than 24
hours; 2) Combined with autoimmune diseases, blood system diseases; 3) Complicated with malignant tumor; 4) Long-
term use of immunosuppressants or hormones. This study adhered to medical ethics standards, and the hospital’s Ethics
Committee approved the research protocol (approval number: 2021-Sector-636). Patients or their families provided

informed consent for all treatments and procedures.

Methods

Research Methods

After patients were admitted to the emergency department, general information such as age, gender, basic diseases, infection
site, etc. was collected, along with vital signs such as blood pressure, heart rate, and body temperature. Measure MIP-3alpha,
albumin (ALB), serum creatinine (SCR), white blood cell (WBC), hemoglobin (HB), platelet (PLT), lactic acid (LAC),
Procalcitonin (PCT), C-reactive protein (CRP), total bilirubin (TBIL), Alanine aminotransferase (ALT), Aspartate amino-
transferase (AST), Blood urea nitrogen (BUN) and such from immediately drawn SmL of elbow venous blood at admission.
Circulating levels of marker were measured in plasma samples by using Human XL Cytokine Luminex® Performance Assay
46-plex Fixed Panel (LKTMO014B, R&D) according to the manufacturer’s instructions. At admission, the SOFA score,
APACHE 1I score, and Glasgow coma score (GCS) were recorded. After admission, all patients received active fluid
resuscitation, nutritional support, prevention of stress ulcers, anti-infection therapy, respiratory support, correction of acid-
base balance, organ support, and other comprehensive treatments. The patients were monitored, and the 28-day mortality rate

was recorded.Our study complies with the Declaration of Helsink.

Statistical Methods

Statistical Package for the Social Sciences (SPSS) version 23.0 was used to process the data. Normally distributed
measurement data were expressed as mean + standard deviation (x + s). An independent sample #-test was used to
compare two groups, a non-parametric test was used for normally distributed measurement data, and an x> test was
used for counting data. A multivariate logistic regression model was used to assess the predictive ability of
MIP-3alpha, SOFA score, and APACHE II score on 28-day mortality using the receiver operating characteristic
curve (ROC). The area under the curve (AUC) of 0.7 ~ 0.9 was deemed appropriate. AUC > 0.9 indicates a high
degree of accuracy. The area under the ROC curve (AUC) was compared utilizing MedCalc’s Z test. P < 0.05 indicated
a statistically significant difference.

Results

Comparison of General Data of Patients

There were 123 patients in the death group, and the overall mortality rate was 71.93% (123/171) in this study. According to
Table 1, age, sex, Diastolic blood pressure (DBP), WBC, HB, PLT, BUN, PCT, CRP, TBIL, ALT, AST, and SCr did not differ
significantly between the two groups (P > 0.05). MIP-3alpha (41.48 (14.61, 121.14) vs.10.77 (7.12, 28.18)), SOFA (9 (6, 10)
vs. 5(3,5.75)) and APACHE 11 (22 (17, 27) vs.15 (12, 18)) of the death group were statistically significantly higher than those
of the survival group (P <0.05), whereas the SBP (132 (115, 145) vs.143 (128.25, 153)) and albumin (ALB) (32.8 (24.7,37.1)
vs.36.3 (27.68, 39.4)) of the death group were lower than those of the survival group (P <0.05). The difference was statistically
significant. As shown in Table 1, there was no statistical significance in the comparison of underlying diseases (diabetes,
hypertension, and coronary heart disease) between the two groups (P > 0.05).
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Table 1 Comparison of Patient Baseline Data

Survivor Group

Nonsurvivor group | P

(n = 48) (n=123)

Age (years) 71.5 (64.25, 83) 76 (65, 83) 0.505
Gender (male/female) 32/16 69/54 0.207
SBP (mmHg) 143 (128.25, 153) 132 (115, 145) 0.0l
DBP (mmHg) 71.5 (65, 79.75) 72 (64, 81) 0.838
Underlying disease

Hypertension (yes/no) 23/25 55/68 0.706
Diabetes (yes/no) 17/31 39/84 0.642
Coronary heart disease (yes/no) | 15/33 30/93 0.360
GCSs I5 (15, 15) 15 (15, 15) 0.590
SOFA 5 (3, 5.75) 9 (6, 10) 0.000
APACHE I 15 (12, 18) 22 (17, 27) 0.000
MIP3-alpha (ng/mL) 10.77 (7.12,28.18) | 41.48 (14.61, 121.14) | 0.000
WBC (10°1L) 84 (7.2, 11.93) 9.0 (7.3, 11.8) 0.783
HB (g/L) 123.5 (97, 135) 119 (106, 135) 0.942
PLT (10°/L) 218 (148, 303) 175 (135.75, 247.25) 0.071
LAC (mmol/L) 1.2 (0.9, 1.5) 1.3 (1, 2) 0.077
SCr (umol/L) 70.35 (52.7, 83.9) | 63.7 (46.8, 85.1) 0.515
ALB (g/L) 36.3 (27.68, 39.4) | 32.8 (24.7, 37.1) 0.044
BUN (mmol/L) 6.5 (5.03, 9.36) 6.21 (4.69,9.51) 0.655
TBIL (umol/L) 14.8 (10.33,24.28) | 14.5 (9.3, 24.2) 0.666
PCT (ng/mL) 0.05 (0.05, 1.16) 0.05 (0.05, 0.62) 0.903
CRP (mg/L) 22.5 (8, 75.75) 146 (8, 67.9) 0.575
AST (U/L) 23.7 (18.25, 34.13) | 28.5 (18.6, 41.5) 0.172
ALT (U/L) 18.7 (16.53,26.03) | 22 (17, 31.4) 0.380

Note: The differences were statistically significant when P < 0.05.

Abbreviations: APACHE Il, acute physiology and chronic health evaluation Il; SOFA, sequential organ failure
assessment; GCS, Glasgow coma scale; SBP, systolic blood pressure; DBP, diastolic blood pressure; PCT,
procalcitonin; MIP3-alpha, Macrophage Inflammatory Protein-3a; WBC, white blood cell, HB, hemoglobin;
PLT, platelet; LAC, lactate; CRP, C-reactive protein; BUN, blood urea nitrogen; TBIL, total bilirubin; ALT,
alanine aminotransferase; AST, Aspartate aminotransferase; Scr; serum creatinine; CRP, C-reactive protein;

ALB, albumin.

Analysis of the Impact of Binary Logistic Regression on the Prognosis of Elderly Sepsis

Patients

With the 28-day prognosis of patients as the dependent variable (assigned: 0 = survival, 1 = death), multiple clinical

indicators with statistically significant differences in Table 1 were included as covariables in the binary multi-factor logistic

regression model, while other confounding factors were excluded. MIP-3alpha, SOFA score, APACHE II score, and systolic

blood pressure were identified as independent risk factors for senile sepsis-related 28-day mortality (all P < 0.05) (Table 2).

Table 2 Multivariate Regression Analysis of MIP3-Alpha, SOFA Scores,

APACHE |l Scores, and 28-Day Prognosis in Critically Ill Patients

B SE Wald P OR (95% CI)
MIP3-alpha 0.027 0.007 13.925 0.000 1.028 (0.013-1.043)
SOFA 0.826 0.178 21.536 0.000 2.284 (1.611-3.237)
APACHE II 0.201 0.055 13.351 0.000 1.223 (1.098-1.362)
SBP —0.034 0.013 6.598 0.010 0.967 (0.942-0.992)

Note: The differences were statistically significant when P < 0.05.

Abbreviations: APACHE I, acute physiology and chronic health evaluation II; SOFA, sequential organ

failure assessment; SBP, systolic blood pressure; MIP3-alpha, Macrophage Inflammatory Protein-3a.
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Table 3 Predictive Value of MIP3-0, APACHE Il Score, SOFA Score, and 28-Day Prognosis in
Critically Il Patients

AUC | Cut-off | 95% CI P Sensitivity (%) | Specificity (%)
MIP-3 alpha 0.781 | 324l 0.706-0.856 | 0.000 | 56.9 89.6
APACHEII 0.764 | 20.5 0.689-0.840 | 0.000 | 58.5 89.6
SOFA 0.867 | 5.5 0.814-0.920 | 0.000 | 82.9 75
SBP 0.372 | 1425 0.280-0.465 | 0.0l 28.5 47.9
MIP-3alpha+APACHEIIl | 0.835 0.772-0.899 | 0.000 | 74 89.6
MIP-3 alpha + SOFA 0919 0.879-0.958 | 0.000 | 75.6 93.7

Note: The differences were statistically significant when P < 0.05.
Abbreviations: APACHE ll, acute physiology and chronic health evaluation II; SOFA, sequential organ failure assessment; SBP,
systolic blood pressure; MIP3-alpha, Macrophage Inflammatory Protein-3a.

Value of Various Indices in Predicting the 28-Day Prognosis of Patients with Senile Sepsis
ROC curve analysis revealed that: MIP-3alpha, SOFA score, and APACHE II score can predict the prognosis of aged
sepsis patients at 28 days, with MIP-3alpha (AUC = 0.781, sensitivity 56.9%, specificity 89.6%, cut-off 32.41); SOFA
score (AUC = 0.867, sensitivity 82.9%, specificity 75%, cut-off 5.5) predicting the 28-day prognosis of patients with
a higher AUC than APACHE 1I score (AUC = 0.764, sensitivity 58.5%, specificity 89.6%, cut-off 20.5). The combined
detection of MIP-3alpha and SOFA demonstrated superior predictive ability (Z1 = 3.733, Z2 = 2.996, both P < 0.01),
AUC = 0.919, and the sensitivity and specificity were 75.6% and 93.7%, respectively, then MIP-3alpha and SOFA alone.
As shown in Table 3 and Figure 1, SBP was poor at predicting the 28-day prognosis of elderly patients with sepsis. The

area under the curve was only 0.372.
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Figure | ROC curve of MIP-3 alpha, APACHE Il score, SOFA score, and SBP for predicting 28-day prognosis in senile sepsis patients.
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Discussion

Sepsis is a prevalent life-threatening condition among elderly patients in the emergency department. Despite significant
advances in the treatment of sepsis,” the mortality rate associated with sepsis remains high.'® Elderly sepsis patients are
frequently complicated by organ failure, relatively poor nutritional and immune functions,'' and atypical clinical
manifestations, making it difficult to attract clinical attention, and thus missing the optimal treatment prospect.
Consequently, early diagnosis and prognostic evaluation of senile sepsis are crucial. In recent years, with the continuous
exploration of the pathogenesis of sepsis, a large number of biomarkers have been validated for the assessment of sepsis
conditions and prognosis,'? but the sensitivity and specificity are inadequate. Finding new accurate and effective
biomarkers to assess the patient’s condition and prognosis is crucial for improving the prognosis of elderly sepsis
patients. In previous research, PCT and CRP are the most widely used and studied biomarkers, and PCT is considered
superior to CRP in many studies.'* However, PCT levels can also be increased in other conditions.'* Some studies think
that PCT and CRP may be more useful to rule out sepsis rather than to diagnosing it.'>'®

MIP-3 alpha, also known as C-C chemokine ligand 20 (CCL20), is primarily expressed in the liver, lungs, and peripheral
blood cells, where it plays an important role in an inflammatory response. It is primarily secreted by neutrophils, Th17 cells,
and monocytes in the peripheral blood. Under the influence of inflammatory mediators, secretion is increased.'” MIP-3 alpha
binds exclusively to specific chemokine receptor 6 (CCR6)."*?° Most chemokines bind to a variety of receptors. CCR6 is
a G-protein-coupled seven-transmembrane receptor superfamily, that is predominantly expressed on immature dendritic cells,
B cells, T cells, and various tumor cells involved in intercellular signal transduction.?" After binding with CCR6, MIP-3 alpha
participates in inflammation, stimulates an antigen-specific immune response, promotes the release of inflammatory mediators
and cytokines, protects against microbial invasion, and mediates pathological tissue damage, thereby creating a vicious cycle
of inflammation.***

MIP-3 alpha has been shown to play a detrimental role in the immune response of numerous chronic inflammatory
diseases, mediating the distribution of immune cells through chemotaxis, recruitment of lymphocytes and dendritic cells, and
participating in the pathophysiology of rheumatoid arthritis, atopic dermatitis, contact dermatitis, fungal infection, and other
diseases.”*** Several animal studies have confirmed that MIP-3 alpha is involved in the progression of severe

. . 262
inflammation,?® 2%

and a recent study demonstrated that the MIP-3 alpha-driven cascade promoted the development of
systemic inflammation in patients with severe sepsis.”’ They demonstrated plasma levels of MIP-3alpha in ICU patients with
sepsis were elevated. Consistent with previous research, this study revealed that the concentration of MIP-3alpha in the death
group was significantly higher than that in the survival group.

The SOFA score is widely used to indicate disease severity and predict mortality in sepsis*® and is regarded as the best
indicator for the rapid diagnosis of sepsis.’'** Studies have shown that the average mortality rate for sepsis will increase by
1.8% to 3.3% for each increase in the average SOFA score.” In this study, the median SOFA score of the patients in the death
group was significantly higher than that of the patients in the survival group. Consistent with the results of the preceding study,
the SOFA score (AUC = 0.867, sensitivity 82.9%, specificity 75%, truncation value 5.5) predicted the 28-day prognosis of
patients with higher AUC than the APACHEII score. This study confirmed that MIP-3alpha, the SOFA score, the APACHEII
score, and systolic blood pressure were independent risk factors for 28-day mortality among elderly sepsis patients. Although
MIP-3alpha can be used as an independent risk factor for the prognosis of patients with sepsis, it has a relatively low
sensitivity (56.9%).

Numerous factors influence senile sepsis, and a single biomarker cannot accurately reflect the severity and prognosis of
sepsis patients.®'? Previous research has demonstrated that combining lactic acid and APACHEII score to assess the prognosis
of sepsis patients is more effective than using a single biomarker.”® There are currently few studies on MIP-3alpha as a sepsis
prognostic biomarker. This study confirmed that MIP-3alpha in conjunction with the SOFA score can better predict the
prognosis of senile sepsis (Z1 = 3.733, Z2 =2.996, both P <0.01), AUC = 0.919. The SOFA score is simple to calculate in the
clinic, and the MIP-3 alpha detection method is quick, straightforward, and simple to promote. The combination of the two
tests can determine the severity of senile sepsis earlier and provide early intervention, which may significantly improve the

prognosis of senile sepsis and decrease the mortality rate of severely ill patients.
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However, our study has certain limitations, it was a single center retrospective study with a small sample size, and the
results may be biased; Further confirmation is needed from multicenter, large sample, prospective randomized controlled
studies.

Conclusion

In summary, MIP-3alpha, SOFA, APACHE II and SBP can be used as independent risk factors for 28-day mortality of
senile sepsis. Compared to the test alone, the combination of MIP-3 alpha and SOFA score could better predict the
28-day mortality risk. The early detection of MIP-3 alpha and calculation of the SOFA is of great importance for
assessing the condition and improving the prognosis of sepsis in elderly patients.
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