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Abstract: Objective To investigate the associations of serum complement component 3a (C3a) and soluble terminal
complement complex C5b-9 (sC5b-9) levels with the severity of sepsis and 28-day clinical prognosis among patients, and to
provide new biomarker references for early risk stratification and prognostic assessment of sepsis. Methods A total of 209 sepsis
patients admitted to Kunshan First People’s Hospital Affiliated to Jiangsu University from March 2022 to September 2024 were
retrospectively included as the study group. They were categorized into shock group (n=129) and non-shock group (n7=80)
according to the severity of the disease. Based on the survival status of the patients within 28 days after admission, they were
divided into survival group (n=137) and death group (n=72) . Another 56 physically healthy individuals were selected as the
control group during the same period. The clinical data of all subjects were collected. Serum C3a and sC5b-9 levels were
compared between the groups. The associations of serum C3a and sC5b-9 levels with the severity and prognosis of sepsis
patients were analyzed by Spearman correlation analysis. The value of the area under the curve (AUC) of the receiver operating
characteristics (ROC) was used to assess the effects of serum C3a and sC5b-9 on predicting poor prognosis in patients with
sepsis. Independent influencing factors on poor prognosis in patients with sepsis were analyzed using univariate analysis and
multivariate logistic regression. Results C3a and sC5b-9 levels were significantly higher in the non-shock group[ (169.25+21.47)
ng/mL, (325.69+25.36) ng/mlL]and shock group[ (198.74+19.86) ng/mL, (356.98+36.21) ng/mL]compared with those in
the control group[ (98.25+19.25) ng/mL, (89.36+12.14) ng/mL, P<0.05]. C3a and sC5b-9 levels were significantly higher in
the shock group compared with those in the non-shock group (P<0.05) . C3a and sC5b-9 levels were significantly higher in
the death group compared with those in the survival group (P<0.05) . Spearman correlation analysis showed that serum C3a
and sC5b-9 levels were positively correlated with the severity of sepsis (r=0.802, 0.744, P<0.05) and the poor prognosis (/=0.507,
0.602, P<0.05) . The ROC analysis results showed that the AUC of the combination of C3a and sC5b-9 in predicting the poor
prognosis of sepsis patients was 0.910, with a sensitivity of 80.56% and specificity of 87.59%. The results of multivariate logistic
regression analysis showed that C3a, sC5b-9, white blood cell count (WBC) , serum amyloid A (SAA) , total bilirubin (TBIL) ,
and Sequential Organ Failure Assessment (SOFA) score were independent risk factors for poor prognosis in patients with sepsis
(P<0.05) . Conclusion Serum C3a and sC5b- 9 levels are significantly correlated with the severity and poor prognosis of sepsis
patients, and the combined detection of these two have a high predictive value for the poor prognosis of sepsis patients, which
can be used as an effective biomarker for the clinical assessment of the severity and prognosis of sepsis.
Keywords: Serum complement component 3a; Soluble terminal complement complex C5b-9; Sepsis; Severity of disease;
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Sepsis is a life-threatening organ dysfunction caused by
a dysregulated host response to infection. Its high morbidity
and mortality make it a major challenge in the global field
of critical care medicine [1]. The clinical manifestations of
this disease are complex and diverse, with rapid progression.
Patients may present with symptoms such as altered
consciousness, skin changes, and abnormalities in the
respiratory and circulatory systems; severe cases can

quickly progress to multiple organ failure and even death [2].

Despite significant advances in anti-infective therapy and
organ support technologies in recent years, the prognosis of
sepsis patients remains unsatisfactory, mainly due to its
complex pathophysiological mechanisms, particularly the
immune dysregulation characterized by the coexistence of

excessive inflammatory response and immunosuppression
[3]. As a key component of innate immunity, the
complement system plays a dual role in the pathogenesis of
sepsis: on the one hand, anaphylatoxins released after
complement activation [such as complement component 3a
(C3a) and C5a] can trigger inflammatory cascades, leading
to endothelial damage and microthrombus formation [4]; on
the other hand, deposition of the soluble terminal
complement complex C5b-9 (sC5b-9) can directly cause
cell lysis and tissue damage [5]. In recent years, multiple
studies have shown that excessive activation of the
complement system is significantly associated with the
severity and poor prognosis of sepsis patients [6-7].
However, changes in the levels of specific complement
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components (such as C3a and sC5b-9) and their clinical
significance still need further exploration. Therefore, this
study aims to investigate the association of C3a and sC5b-9
levels with the severity and prognosis of sepsis patients, in
order to provide novel biomarkers for early risk stratification
of sepsis, offer theoretical basis for precise therapy targeting
complement regulation, and facilitate clinical translation.

1 Materials and Methods
1.1 General Information

Actotal of 209 sepsis patients admitted to Kunshan First
People's Hospital Affiliated to Jiangsu University from
March 2022 to September 2024 were retrospectively
enrolled as the study group, including 101 males and 108
females, aged 35-75 (48.21£11.85) years. Additionally, 56
healthy individuals who underwent physical examination
during the same period were selected as the control group,
including 29 males and 27 females, aged 35-73
(47.85+12.34) years. There were no statistically significant
differences in gender composition or age distribution
between the two groups (P>0.05).

Inclusion criteria: (1) Meeting the 2016 Sepsis-3
diagnostic criteria [1]; the diagnostic criteria are as follows
(at least 2 of the following criteria must be satisfied):
presence of confirmed infection, or abnormal body
temperature (<36°C or >38°C), or abnormal respiratory rate
(>20 breaths/min or arterial partial pressure of carbon
dioxide <32 mmHg), or abnormal white blood cell (WBC)
count (>12x10°%L). (2) Aged over 18 years. (3) Complete
clinical data.

Exclusion criteria: (1) Patients who died within 24
hours of admission; (2) Patients with malignant tumors or
immunodeficiency diseases; (3) Patients with mental
disorders; (4) Patients who received immunosuppressant
therapy before admission.

This study was approved by the Medical Ethics
Committee of Kunshan First People's Hospital Affiliated to
Jiangsu University (approval number: KY2025-001-01)
after a rigorous ethical review process.

1.2 Methods
1.2.1 Data Collection

Clinical characteristics and the results of the first
laboratory tests after admission were retrospectively
collected for all subjects, including age, gender, smoking
history, drinking history, body mass index (BMI), comorbid
diabetes mellitus, comorbid hypertension, comorbid
coronary artery disease (CAD), infection site (lung, thoracic
cavity, other), WBC count, red blood cell (RBC) count,
hemoglobin (Hb), platelet (PLT) count, procalcitonin (PCT),
C-reactive protein (CRP), serum amyloid A (SAA), C3a,
sC5b-9, total bilirubin (TBIL), N-terminal pro-brain
natriuretic peptide (NT-proBNP), creatine kinase isoenzyme
MB (CK-MB), cardiac troponin I (cTnl), and Sequential
Organ Failure Assessment (SOFA) score.

Peripheral venous blood (3-5 mL) was collected from
all subjects in the fasting state, centrifuged at 3000 r/min for
10 min (centrifugal radius: 15 cm), and the serum was
separated and stored in a -80 ‘C ultra-low temperature
refrigerator for later use.

1.2.2 Detection of Laboratory Indicators

WBC, RBC, Hb, and PLT levels were detected using
an automatic hematology analyzer (model: Sysmex XE-
2100, manufacturer: Sysmex Corporation). Serum PCT
levels were detected using an automatic chemiluminescence
immunoanalyzer (model: cobas 8000 e 801, manufacturer:
Roche Diagnostics). Serum CRP and SAA levels were
detected using an automatic specific protein analyzer (model:
H780-3, manufacturer: Shenzhen Xilaitheng Medical
Electronics Co., Ltd.). Serum C3a, sC5b-9, and TBIL levels
were detected using an automatic biochemical analyzer
(model: ADVIA 2400, manufacturer: Siemens Healthineers
AG, USA). Serum NT-proBNP, CK-MB, and cTnl levels
were detected using an automatic chemiluminescence
immunoanalyzer (model: Centaur XP, manufacturer:
Siemens Healthineers AG, USA).

1.3 Grouping

1.3.1 Shock Group and Non-Shock Group

According to the severity of the disease [8], 209 sepsis
patients were divided into the shock group (n=129) and the
non-shock group (n=80). The diagnostic criteria for septic
shock were: (1) Meeting the diagnostic criteria for sepsis
accompanied by acute circulatory dysfunction, manifested
as persistent hypotension (systolic blood pressure <90
mmHg), requiring vasoactive agents to maintain a mean
arterial pressure (MAP) = 65 mmHg, and blood lactic
acid >2 mmol/L; (2) Sepsis-related SOFA score increased by
=2 points compared with the baseline [1].

1.3.2 Survival Group and Death Group

Patients were divided into the survival group (n=137)
and the death group (n=72) based on their survival status
within 28 days of admission.

1.4 Statistical Methods

SPSS 27.0 software was used for statistical analysis.
The Shapiro-Wilk test was used to determine the normality
of continuous variables. Continuous variables satisfying
normality were expressed as X*s, and intergroup
comparisons were performed using one-way analysis of
variance (ANOVA) with post-hoc LSD-¢ test for pairwise
comparisons. Categorical variables were expressed as cases
(%), and intergroup comparisons were performed using the
x’ test. Spearman's correlation analysis was used to evaluate
the correlation between serum C3a and sC5b-9 levels and
the severity and prognosis of sepsis patients. The area under
the receiver operating characteristic (ROC) curve (AUC)
was used to assess the predictive efficacy of serum C3a and
sC5b-9 for poor prognosis in sepsis patients: AUC <0.70
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indicated poor predictive efficacy, 0.70-0.79 indicated
moderate efficacy, 0.80-0.89 indicated good efficacy, and
0.90-1.00 indicated excellent efficacy. Comparison of AUC
values was performed using the Z test. Univariate and
multivariate logistic regression analyses were used to
identify independent risk factors for poor prognosis in sepsis
patients. A P value <0.05 was considered statistically
significant.

2 Results

2.1 Comparison of Serum C3a and sC5b-9 Levels
Among Patients with Different Disease Severity

Compared with the control group, serum C3a and
sC5b-9 levels were significantly higher in the non-shock
group and the shock group (P<0.05); compared with the
non-shock group, serum C3a and sC5b-9 levels were

significantly higher in the shock group (P<0.05). See Tablel.

2.2 Comparison of Serum C3a and sC5b-9 Levels
Among Patients with Different Prognoses

Compared with the survival group, serum C3a and
sC5b-9 levels were significantly higher in the death group
(P<0.05). See Table 2.

2.3 Correlation Between Serum C3a and sC5b-9
Levels and Disease Severity/Prognosis of Sepsis
Patients

Spearman's correlation analysis showed that serum C3a
and sC5b-9 levels were positively correlated with disease
severity (r=0.802, 0.744; P<0.05) and poor prognosis
(r=0.507, 0.602; P<0.05) in sepsis patients.

2.4 Predictive Value of Serum C3a and sC5b-9 Levels
Jfor Poor Prognosis in Sepsis Patients

ROC analysis showed that the AUC values of C3a and
sC5b-9 for predicting poor prognosis in sepsis patients were
0.808 and 0.866, with sensitivities of 79.17% and 76.39%,
and specificities of 74.45% and 83.94%, respectively. The
combined AUC of C3a and sC5b-9 for predicting poor
prognosis was 0.910, with a sensitivity of 80.56% and a
specificity of 87.59%. The combined AUC was significantly
higher than that of C3a alone (Z=3.755, P<0.01) and sC5b-
9 alone (Z=2.790, P<0.01). See Table 3 and Figure 1.

2.5 Univariate Analysis of Risk Factors for Poor
Prognosis in Sepsis Patients

Univariate analysis showed no statistically significant
differences between the two groups in age, gender, BMI,
smoking history, drinking history, comorbid hypertension,
comorbid diabetes mellitus, comorbid CAD, infection site,
or Hb level (P>0.05). However, there were statistically
significant differences in WBC, RBC, PLT, PCT, CRP, SAA,
TBIL, SOFA score, NT-proBNP, CK-MB, and cTnl levels

(P<0.05). See Table 4.

2.6 Multivariate Logistic Regression Analysis of Risk
Factors for Poor Prognosis in Sepsis Patients

Taking the prognostic status of sepsis patients as the
dependent variable (death=1, survival=0) and the factors
with significant differences in univariate analysis as
independent variables (all continuous variables, entered into
the equation as measured values), multivariate logistic
regression analysis was performed. The results showed that
increased levels of C3a, sC5b-9, WBC, SAA, TBIL, and
SOFA score were independent risk factors for poor
prognosis in sepsis patients (P<0.05). See Table 5.

Tab.1 Comparison of serum levels of C3a and sC5b-9 in patients
with different disease severities (ng/mL, x+s)
C3a (ng/mL) sC5b-9 (ng/mL)

198.74+19.86%° 356.98+36.212°
169.25+21.47* 325.69+25.36*

Group n
Shock group 129
Non-shock group 80

Control group 56 98.25+£19.25 89.36+12.14
F value 481.556 1 695.44
P value <0.001 <<0.001

Note: Compared with Control group, *P<0.05; Compared with non-shock group, °P<0.05.

Tab.2 Comparison of serum levels of C3a and sC5b-9 in
patients with different prognoses (ng/mL, x=s)

Group n C3a (ng/mL) sC5b-9 (ng/mL)
Death group 72 208.15+25.86 357.04+28.76
Survival group 137 179.14+21.47 314.69+23.14
t value 8.639 11.541

P value <<0.001 <0.001

Tab.3 Predictive values of serum levels of C3a and sC5b-9 on
poor prognosis in patients with sepsis

Variable AUC  Cut-off 95%CI Sensitivity Specificity Youden

(%) (%) Index

C3a 0.808 188.12 0.748~0.859  79.17 74.45 0.536
ng/mL

sC5b-9  0.866 340.69 0.812~0.909  76.39 83.94 0.603
ng/mL

Combined 0.910 0.862~0.945  80.56 87.59 0.682

Fig.1 ROC curves of serum levels of C3a and sC5b-9 on poor
prognosis in patients with sepsis
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Tab.4 Univariate analysis of factors affecting poor prognosis in
patients with sepsis  (¥=%s)
Item Death group Survival group  t/y?
=72 n=137) _ Value
Age (years) 45.294+6.39 43.69+7.85 1.489  0.138
Gender (male/female) 33/39 72/65 0.853  0.356

P Value

BMI (kg/m?) 22.36+2.47 22.66+2.32 0.250  0.803
Smoking history[case(%)]  33(45.83) 61(44.52) 0.000  0.927
Drinking history[case(%)]  34(47.22) 73(53.28) 1.048  0.306
Diabetes[case(%)] 39(54.17) 66(48.18) 0.678  0.410
Comorbid CHD[case(%)]  40(55.56) 65(47.45) 1242 0.265
Infection site [case(%)] 0.239  0.887

Lung 25(34.72) 43(31.39)

Thoracic cavity 24(33.33) 48(35.04)

Other 23(31.94) 46(33.58)
WBC (x10%L) 16.14+3.69 13.254£5.14 4230 <0.001
RBC (x10'%/L) 12.1542.47 15.3242.19 4.895 <0.001
PLT (x10°L) 83.24+24.50  89.22+17.84  1.808  0.072
Hb (g/L) 110.25+25.16  120.19+21.75  3.104  0.002
PCT (ng/mL) 2.36+3.65 1.75+5.36 7.392  <0.001
CRP (mg/L) 40.25+5.47 22.69+4.68  24.297 <0.001
SAA (mg/L) 39.68+5.52 27.57+6.53 13414 <0.001
TBIL (umol/L) 35.58+11.51 26.09+4.63 8.450 <0.001
SOFA score 9.25+2.31 7.12+2.49 8.069 <0.001
NT-proBNP (pg/mL) 2 847.58+25.69 1 769.09+32.69 240.231 <0.001
CK-MB (ng/mL) 56.93+13.44 36.2548.55  13.547 <0.001
cTnl (ng/mL) 0.79+0.25 0.42+0.09 15.539  <0.001

Tab.5 Multivariate logistic regression analysis of factors affecting
poor prognosis in patients with sepsis

Item /] SE Wald OR 95%CI P value
C3a 0.035 0.017 4.146 1.036 1.001~1.072 0.042
sC5b-9 0.045 0.014 10291 1.046 1.018~1.075 0.001
WBC 0.158 0.075 4442 1.172 1.011~1.358 0.035
SAA 0.280 0.067 17.340 1323 1.160~1.510 <<0.001
TBIL 0.141 0.048 8796  1.152 1.049~1.265 0.003
SOFA 0.603 0.210 8289  1.828 1.212~2.757 0.004
Content -42.917 7.208 35455

3 Discussion

Sepsis is a systemic inflammatory response syndrome
triggered by infection, with persistently high morbidity and
mortality, posing a major challenge to global public health
[9]. A typical feature of this disease is the activation of
excessive inflammatory responses, which in turn leads to
systemic cellular damage and multiple organ dysfunction
[10]. Clinical observations have shown that sepsis
progresses rapidly; without early effective intervention,
severe complications such as multiple organ failure and
septic shock can occur quickly, ultimately resulting in poor
prognosis [11]. Currently, in clinical practice, interleukin-6
(IL-6) and Acute Physiology and Chronic Health Evaluation
(APACHE) II score are widely used to assess the severity
of sepsis patients. However, these indicators have obvious
limitations in terms of sensitivity, specificity, and clinical
applicability [12]. Therefore, identifying reliable early
predictive indicators to accurately predict disease
progression and clinical outcomes is of great significance for
achieving early precise intervention and improving patients'
clinical outcomes.

Previous studies have confirmed that the
pathophysiological process of sepsis involves complex
immune regulation mechanisms, among which immune
dysfunction is an important driving factor for disease
deterioration [13]. As a key component of innate immunity,
the complement system plays a core role in pathogen

defense, but its excessive activation may cause pathological
damage [14]. In the early stage of infection, the complement
system rapidly establishes the first line of host defense to
effectively eliminate invading pathogenic microorganisms
[15]. However, unregulated complement activation can
trigger excessive inflammatory cascades, exacerbate tissue
damage, and ultimately lead to multiple organ dysfunction
and even death [16-17]. Studies have shown that abnormal
changes in complement components and their activation
products are closely associated with various diseases,
including sepsis [18].

The results of this study found that serum C3a and
sC5b-9 levels in sepsis patients showed significant disease-
related changes and were closely associated with disease
severity and clinical prognosis. Compared with the healthy
control group, serum C3a and sC5b-9 levels were
significantly higher in the non-shock group and the shock
group; further analysis revealed that these two complement
activation products were significantly higher in the shock
group than in the non-shock group, and also significantly
higher in the death group than in the survival group.
Spearman's correlation analysis confirmed that serum C3a
and sC5b-9 levels were significantly positively correlated
with disease severity and poor prognosis. The changing
pattern of complement components observed in this study is
highly consistent with previous research results. Studies by
Ren and Charchaflieh et al. [19-20] confirmed that sepsis
patients exhibit significant consumption of C3 and C4,
accompanied by increased levels of complement activation
products such as C3a and C4a, and these changes are
significantly associated with disease severity and mortality.
In addition, a clinical study by Brandtzaeg et al. [21] showed
that serum sC5b-9 levels are significantly increased in sepsis
patients, especially in those with persistent septic shock. The
observations of this study are consistent with this, further
supporting the theory that excessive activation of the
complement terminal pathway plays a key role in the
progression of sepsis. Collectively, these studies confirm
that abnormal activation of the complement system not only
is deeply involved in the pathophysiological process of
sepsis but also that changes in the levels of its activation
products C3a and sC5b-9 have potential biomarker value for
assessing disease severity and predicting clinical prognosis.

This study also evaluated the predictive value of C3a
and sC5b-9 for poor prognosis in sepsis patients through
ROC curve analysis. The data showed that the AUC of C3a
alone for prediction was 0.808 (95%CI: 0.748-0.859), and
that of sC5b-9 was 0.866 (95%CI: 0.812-0.909). Notably,
when the two biomarkers were combined, the predictive
efficacy was significantly improved, with the combined
AUC increasing to 0.910 (95%CI: 0.862-0.945). These
results indicate that the combined detection of C3a and
sC5b-9 can not only serve as a novel biomarker panel for
assessing the prognosis of sepsis patients but also that the
complement activation pathway mediated by them may
become a potential intervention target for sepsis treatment in
the future. This dual-biomarker combined detection strategy
shows promising clinical application prospects and provides
a new research direction for early warning and precise
intervention of sepsis [22-23].
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Multivariate regression analysis in this study
confirmed that complement activation products (C3a, sC5b-
9), inflammatory indicators (WBC, SAA), organ function
biomarkers (TBIL), and increased SOFA score are all

independent risk factors for poor prognosis in sepsis patients.

These indicators reflect disease severity through different
pathophysiological mechanisms: abnormal WBC indicates
systemic inflammatory response imbalance, dynamic
changes in SAA reflect infection control status, elevated
TBIL marks liver damage, and SOFA score systematically
indicates the degree of multiple organ dysfunction. This
result is consistent with previous research conclusions [24-
27], further verifying the clinical value of these indicators in
the prognostic assessment of sepsis. Combined monitoring
of these indicators and comprehensive analysis of their
evolutionary trends can provide objective basis for early
identification of high-risk patients and timely adjustment of
treatment plans, thereby improving patient prognosis.

Studies have found that multiple organ dysfunction in
sepsis is partially caused by complement activation [28], and
abnormal activation of the complement system (including
C3a and sC5b-9) exacerbates the severity of infectious
diseases and sepsis [29-30]. Therefore, it is important to
emphasize that abnormal activation of the complement
system (C3a, sC5b-9) may provide new intervention targets
for the immunomodulatory treatment of sepsis.

However, this study still has several limitations that
need to be improved: first, due to the limited sample size,
the generalizability of the research conclusions needs to be
verified by larger-scale studies; second, the study design
only collected detection data at a single time point and failed
to dynamically observe the changing pattern of complement
levels. Future studies can add monitoring at multiple time
points to more comprehensively reflect their dynamic
characteristics; finally, the study subjects were from a single
medical center, which may have regional selection bias.
Future multi-center studies are needed to improve the
representativeness and universality of the results.

In conclusion, this study confirms that serum
complement C3a and sC5b-9 levels are closely associated
with the severity and 28-day poor prognosis of sepsis
patients. The combined detection of the two has high
predictive efficacy and can serve as novel biomarkers for
early clinical risk stratification and prognostic assessment,
providing important reference for the precise diagnosis and
treatment of sepsis.
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WE: BY  WOTHIIE MRS 3a(C3a) AT PELRAMA S G4 C5b-9(sC5b-9) 7K -5 Mg J 5 s ™ e
JE K% 28 d i R T AR SC M | SR s iE 1) 0 XU 43 J2 A5 WA SRR i E i B 2% . ik i
N 20224 3 H 2 2024 4F 9 H TULIR KA & B LT 85— A REEBEWCIf 19 209 il I B AE VR AR 04 . AR
P 1 e L RE L 8 H A AR TE AL (n=129) FIARARTELL (n=80) ; #RHE R E ABE )G 28 d A ARIRES A A fr 4
(n=137) FIFET-2H (n=72) o FF-AN AR 56 1 1Ak b 5 VE Jyoxk FRZH o WOBR T A 323038 I I PR GOk, e 45 21
1174 C3a.sC5b-9 7K ; K ] Spearman AH &L 20T L1 C3a . sC5b-9 7K -5 e REAE £ 05 14 2 3 A i M T A
et s R A2 TARFRIE (ROC) IR T THIFL (AUC) AR I3 C3a ,sC5h-9 Xof M s F8 3 L f5 AN B A LI A4 7 5
SR FHEL R 2R 22 1R 2 logistic MU HTIEEEAE 838 TS AN RIS e 2 . 85R 53 RALMY C3a F1sC5b-9
[(98.25+19.25)ng/mL, (89.36+12.14)ng/mL I #Hl b, RAKIEL [ (169.25+21.47 ) ng/mL, (325.69+25.36 ) ng/mL ] FlI{k
T4 (198.74£19.86) ng/mL, (356.98+36.21 ) ng/mL ] i C3a.sC5b-9 7K .35 715 (P<0.05) ; 5 ARAK Fo 4] 2  A
L, IR3EL 35 C3a,sC5b-9 7K P W T3 (P<0.05) o FAEAFAAILL , FET 2 8K C3a.sC5b-9 /K35 T (P<
0.05) ., Spearman A SEPEPATAS I B %, LT C3a. sC5b-9 7K -5 e 27T £ 250 17 7 A% JBE 5L TEAH 26 (,=0.802,
0.744,P<0.05) , 5 B E U A B2 A (r=0.507.,0.602, P<0.05) . ROC /3459 7R, C3a sC5b-9 —# e47
I e TERE FB 2 TR R BL I AUC 2 0.910, R ALE J9 80.56% , ¢ 5 87.59% ., 42 K 25 logistic 174317 45 5
7R, C3a.sC5b-9  FAAIMIHE(WBC) LI TEHEEE 1 A(SAA) LENBZEZE (TBIL) JF 545 B 5Pl (SOFA ) P4
Y1y e s R TS S R AR ST fE R P & (P<0.05) o 8538 MLIE#MA C3a F1 sC5b-9 /K1 5 s i fR i 1l ™
FFRRE KA RT3 A G , I R T R AR AR TS AN R B 5 e R 0 40 {1, AT R e R VA e 2
SiE T 5 AR AN TS 1 580 s ) o
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Associations between serum complement component 3a and sC5b-9 levels with

the prognosis of sepsis patients
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Abstract: Objective To investigate the associations of serum complement component 3a (C3a) and soluble terminal
complement complex C5b-9 (sC5b-9) levels with the severity of sepsis and 28-day clinical prognosis among patients,
and to provide new biomarker references for early risk stratification and prognostic assessment of sepsis. Methods A
total of 209 sepsis patients admitted to Kunshan First People’s Hospital Affiliated to Jiangsu University from March 2022
to September 2024 were retrospectively included as the study group. They were categorized into shock group (n=129)

and non-shock group (n=80) according to the severity of the disease. Based on the survival status of the patients within
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28 days after admission, they were divided into survival group (n=137) and death group (n=72). Another 56 physically
healthy individuals were selected as the control group during the same period. The clinical data of all subjects were
collected. Serum C3a and sC5b-9 levels were compared between the groups. The associations of serum C3a and sC5h-9
levels with the severity and prognosis of sepsis patients were analyzed by Spearman correlation analysis. The value of the
area under the curve (AUC) of the receiver operating characteristics (ROC) was used to assess the effects of serum C3a
and sC5b-9 on predicting poor prognosis in patients with sepsis. Independent influencing factors on poor prognosis in
patients with sepsis were analyzed using univariate and multivariate logistic regression. Results C3a and sC5b-9 levels
were significantly higher in the non-shock group [ (169.25+21.47) ng/mL, (325.69+25.36) ng/mL ] and shock group
[ (198.74+19.86) ng/ml, (356.98 +36.21) ng/mL] compared with those in the control group [ (98.25+19.25) ng/mL.,
(89.36+12.14) ng/mlL., P<0.05]. C3a and sC5b-9 levels were significantly higher in the shock group compared with
those in the non-shock group (P<0.05). C3a and sC5b-9 levels were significantly higher in the death group compared
with those in the survival group (P<0.05). Spearman correlation analysis showed that serum C3a and sC5b-9 levels
were positively correlated with the severity of sepsis (r=0.802, 0.744, P<0.05) and the poor prognosis (r=0.507,
0.602, P<0.05). The ROC analysis results showed that the AUC of the combination of C3a and sC5b-9 in predicting
the poor prognosis of sepsis patients was 0.910, with a sensitivity of 80.56% and a specificity of 87.59%. The results of
multivariate logistic regression analysis showed that C3a, sC5b-9, white blood cell count (WBC) , serum amyloid A
(SAA) , total bilirubin (TBIL) , and Sequential Organ Failure Assessment (SOFA) score were independent risk
factors for poor prognosis in patients with sepsis (P<0.05). Conclusion Serum C3a and sC5b-9 levels are significantly
correlated with the severity and poor prognosis of sepsis patients, and the combined detection of these two has a high
predictive value for the poor prognosis of sepsis patients, which can be used as an effective biomarker for the clinical
assessment of the severity and prognosis of sepsis.

Keywords: Serum complement component 3a; Soluble terminal complement complex C5b-9; Sepsis; Severity of

disease; Prognosis
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JEAN RS fERINER (P < 0.05) WS,
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Tab.1 Comparison of serum levels of C3a and sC5b-9 in

patients with different disease severities (ng/mL, x+s)

251 1%k C3a sC5b-9
gl 129 198.74+19.86" 356.98+36.21"
KIRvEdl 80 169.25+21.47" 325.69+25.36"
Xof B 56 98.25+19.25 89.36+12.14
F4 481.556 1695.44
Py <0.001 <0.001

T S IRL b3, °P<0.05; 5 ARR T 4H A, 'P<0.05

K2 AFBUSTEOUEF M C3a.sC5h-9 /K- gL
(ng/mL, x+s)
Tab.2 Comparison of serum levels of C3a and sC5b-9 in
patients with different prognoses (ng/mL, xs)

2151 ke C3a sC5b-9
BET-4H 72 208.15+25.86 357.04+28.76
MR 137 179.14£21.47 314.69+23.14
2 8.639 11.541
P1H <0.001 <0.001

R3 ME C3a.sC5b-9 KX PREEAE L4 P AS R Y Tt
DINIED
Tab.3 Predictive values of serum levels of C3a and sC5b-9

on poor prognosis in patients with sepsis

RIGFE FEFE 2%

R4 UMMHE A RIUS B RRZRIINT Goss)
Tab.4 Univariate analysis of factors affecting poor prognosis

in patients with sepsis  (x+s)

TiH BET-2 (n=72) AP (n=137) o/ MfH P
I () 45.29+6.39  43.69+7.85  1.489 0.138
2155 (1) 33/39 72165 0.853  0.356
BMI(kg/m®) 2236+5.47  22.14+632 0250 0.803
WL [451(%) ] 38(52.78) 66(48.18) 0.400 0.527
s [ (%) ] 33(45.83) 73(53.28) 1.048  0.306
PR (%) ] 37(51.39) 67(48.91) 0.116 0.733
ARG B (%) ] 39(54.17) 66(48.18) 0.678  0.410
AR (%) ] 40(55.56) 65(47.45) 1242 0.265
JEYLREL (%) ]

it 25(34.72) 43(31.39)

Jajes 24(33.33) 48(35.04) 0239 0.887

Fift 23(31.94) 46(33.58)
WBC(x10"/L) 16.14£3.69  1325:5.14  4.230 <0.001
RBC(x10"/L) 12154247 1532+5.19  4.895 <0.001
Hb(g/L) 83.24+24.50  89.22+21.74 1.808 0.072
PLT(x10/L) 110.25+25.16 120.17+¢19.85 3.124 0.002
PCT(ng/mL) 2236+3.65  17.15£536  7.392 <0.001
CRP(mg/L) 40254547 22.69+4.68 24.297 <0.001
SAA(mg/L) 39.68+5.52  27.57x6.53 13.414 <0.001
TBIL(pmol/L) 35.58+11.51  26.09+4.63  8.450 <0.001
SOFA P43 9.25+2.31 7.12+1.49  8.069 <0.001

NT-proBNP(pg/ml.)
CK-MB(ng/mL)
¢Tnl(ng/mL)

2 847.58+25.69 1 769.69+32.69 243.021 < 0.001
56.93+13.44  36.25+8.55 13.547 <0.001
0.79+0.25 0.42£0.09  15.539 <0.001

RS HMMKEERERETUS A R ZE R logistic BIH /37
Tab.5 Multivariate logistic regression analysis of factors

affecting poor prognosis in patients with sepsis

AdtE AUC  fetEdmrE 95%CI (%) (m) JEk W s SE Wad ORI 93%CT Pl
C3a 0808 188.12ngml 0.748-0.850 79.17 7445 0.536 C3a 0035 0017 4146 1.036 1.001-1.072 0.042
SC5b-9 0.866 340.69 ng/ml. 0.812-0.909 7639  83.94 0.603 $C5b-9 0.045 0014 10291 1.046 1.018~1.075 0.001
g 0910 - 0.862-0.945  80.56  87.59 0.682 WBC 0.158 0075 4442 1172 1.011~1358  0.035
SAA 0280 0067 17340 1323 1.160~1.510 <0.001
100 TBIL 0.141 0.048 8796 1.152 1.049~1265 0.003
SOFAIE4F 0603 0210 8289 1.828 1.212-2.757  0.004
sor Wl —42917 7208 35.455
=
g 60
¥ 3 W #

40
20 —C3a
sC5b-9
— A
0 . .

Zb 4b 60 80 1.00
100451 (%)

Bl I C3a sCSh-9ACHXTHRERE R E U AR AYROC 2k

Fig.1 ROC curves of serum levels of C3a and sC5b-9 on poor

prognosis in patients with sepsis
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