
O R I G I N A L  R E S E A R C H

Serum C1q Levels Have Prognostic Value for 
Sepsis and are Related to the Severity of Sepsis 
and Organ Damage

Huan Li 
Juanjuan Chen 
Yuanhui Hu 
Xin Cai 
Dongling Tang 
Pingan Zhang

Department of Clinical Laboratory, 
Renmin Hospital of Wuhan University, 
Wuhan, 430060, People’s Republic of 
China 

Objective: To explore the clinical application value of serum complement component C1q 
levels in sepsis.
Methods: The clinical data and laboratory examination data of 320 research subjects 
(including 132 cases as sepsis group, 93 cases as nonsepsis group and 95 cases as control 
group) who were diagnosed and treated in Renmin Hospital of Wuhan University from 
July 2020 to March 2021 were collected. We compared the levels of each index among the 
three groups and further analyzed the C1q levels of different severity subgroups and different 
outcome subgroups of sepsis. Afterwards, we explored the correlation between C1q levels 
and SOFA score, organ damage indexes and coagulation indexes. Finally, the receiver 
operating characteristic curve (ROC) was used to analyze the prognostic value of C1q in 
patients with sepsis.
Results: C1q levels were significantly reduced in the serum of patients with sepsis; the level 
of C1q in the death group was lower than that in the survival group (127.1 mg/L vs 
153.2 mg/L, P < 0.05), and the mortality in the C1q decreased group was higher when 
compared with C1q normal group; in addition, serum C1q levels were correlated with SOFA 
score, organ damage indexes and coagulation indexes; C1q had a high area under the curve 
(AUC) for the prognosis of sepsis, and the combination of other indexes can further improve 
the prognostic value.
Conclusion: Serum C1q levels have potential clinical value for the condition and prognosis 
of sepsis.
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Introduction
Sepsis is defined as life-threatening organ dysfunction caused by a dysregulated 
host response to infection.1 It poses a serious threat to the health of people all over 
the world.2–4 Therefore, it is of great significance for us to find laboratory indicators 
so as to identify sepsis and to predict the development of the disease. In this way we 
can intervene earlier to increase the survival rate of patients with sepsis. At present, 
the laboratory index which is most closely related to sepsis is procalcitonin (PCT), 
which is often used to guide clinical medication.5–7 However, to predict the devel-
opment of sepsis more accurately, we may need to integrate multiple indicators.

Immune system imbalance plays an important role in the occurrence and develop-
ment of sepsis.8 One of its notable features is the uncontrolled activation of the comple-
ment system. The activation products of complement can induce pro-inflammatory 
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effects, causing inflammatory response disorders. They can 
also aggravate inflammatory and cause organ failure.9 After 
complement activation occurs in patients with sepsis, a large 
amount of complement protein can be activated and con-
sumed. Among them, complement protein is significantly 
reduced in patients with poor prognosis.10 Complement is an 
important defense mechanism against bacterial infections. In 
recent years, there have been more and more studies on the 
complement system in sepsis. Xie et al found that injection of 
complement inhibitors released from platelets could reduce 
complement attack and attenuate liver dysfunction in septic 
mice.11 And a study from Charité-University Medicine Berlin 
found that systemic C5a level was elevated in pneumonia 
patients. Neutralizing C5a can protect against lung and liver 
injury in mice with pneumococcal pneumonia. Early neutrali-
zation of C5a might be a promising adjunctive treatment 
strategy to improve outcome in community-acquired 
pneumonia.12

Although there are many studies on the role of com-
plement system in sepsis in recent years, there is only one 
simple report on the role of C1q in children with sepsis.13 

C1q is also an important component of complement sys-
tem, unlike most other complement proteins derived 
mainly from liver, C1q is mainly synthesized by 
macrophages.14 It can regulate a variety of immune cells 
and plays an important role in maintaining autoimmune 
tolerance and regulating inflammatory response.15,16 

Therefore, we speculate that C1q is also involved in the 
occurrence and development of sepsis. This article mainly 
studied the changes of serum C1q levels in sepsis, then 
further analyzed its correlation with the condition, organ 
damage and coagulation function, and finally preliminarily 
assessed the value of C1q on the prognosis of patients with 
sepsis.

Patients and Methods
Study Population
A total of 320 subjects (including 132 patients in sepsis 
group, 93 patients in nonsepsis group and 95 cases in 
control group) were recruited from Renmin Hospital of 
Wuhan University from July 2020 to March 2021. 
Referring to the third edition of sepsis expert consensus,1 

the inclusion criteria of sepsis group were the Sequential 
Organ Failure Assessment (SOFA) score ≥ 2 points with 
definite infection. The sepsis patients were further divided 
into sepsis group and septic shock group with the specific 
standards as follows. Patients with septic shock can be 

identified with a clinical construct of sepsis with persisting 
hypotension requiring vasopressors to maintain 
MAP≥65 mm Hg and having a serum lactate level >2 
mmol/L (18 mg/dL) despite adequate volume 
resuscitation.1 Then we divided the patients with sepsis 
into survival group and death group according to the out-
come of 28 days after admission. Patients under 18 years 
old and those who were pregnant and with autoimmune 
diseases and tumors were excluded. The nonsepsis group 
was the patients with inflammatory infection but not diag-
nosed as sepsis, and the exclusion criteria were the same 
as those in sepsis group. The control group was the sub-
jects who came to our hospital for physical examination 
during the same period. Those who were under 18 years 
old, had signs of infection in the previous month or had 
received antibacterial drugs or other non-preventive drugs 
for other reasons were excluded. Figure 1 showed the 
specific research object inclusion and exclusion details.

This study was reviewed and approved by the Ethics 
Committee of the Renmin Hospital of Wuhan University 
(No. WDRY2020-K223), and approved to exempt patients 
from informed consent.

Data Collection
This study was a retrospective analysis. The WBC, RBC, 
hemoglobin (Hb), PLT, PCT, C-reactive protein (CRP), 
serum amyloid A protein (SAA), C1q, AST, ALT, total 
bilirubin (TBIL), direct bilirubin (DBIL), Urea, N-terminal 
pro-brain natriuretic peptide (NT-proBNP), creatine kinase 
MB (CK-MB), cardiac troponin I (cTnI), prothrombin time 
(PT), thrombin time (TT) and fibrinogen (FIB) levels of the 
subjects were the first laboratory test results after admission. 
In laboratory tests, WBC, RBC, Hb and PLT were analyzed 
by Sysmex XE-2100 automatic blood cell analyzer; serum 
PCT was detected by cobas 8000 e 801 automatic chemilu-
minescence immunoassay analyzer produced by Roche; CRP 
and SAA were detected with the automatic protein analyzer 
H780-3 produced by Shenzhen Xilaiheng Company; serum 
C1q, AST, ALT, TBIL, DBIL and Urea were detected with 
Siemens ADVIA 2400 biochemical analyzer; NT-proBNP, 
CK-MB and cTnI were detected by Siemens Luminescence 
Immunoassay Analyzer Centaur XP; PT, TT and FIB are 
detected by CA7000 automatic coagulation analyzer of 
Sysmex company. Among them, complement C1q was 
detected by immunoturbidimetric method. The normal refer-
ence value of serum complement C1q level was 197.00 
±40.00 mg/l, and there was no missing value in serum C1q 
detection. The detection method of infected pathogens was 
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implemented in strict accordance with laboratory standards, 
in which the most appropriate identification method was 
adopted for the identification of bacteria and fungi according 
to samples from different sources, and the virus was identi-
fied by RT-PCR. Table S1 showed pathogen distribution of 
specimens from different sources.

Statistical Analysis
SPSS 24.0 (IBM, Armonk, NY, USA) and GraphPad 
Prism 8.0 (GraphPad Software, La Jolla, CA, USA) were 
used to analyze the experimental data. The single sample 
Kolmogorov Smirnov method was used to test whether the 
data of each group conformed to the normal distribution. 
The data of normal distribution included age, SOFA and 
C1q; and WBC, RBC, Hb, PLT, PCT, CRP and SAA did 
not conform to normal distribution. The normal distribu-
tion data was expressed by the mean ± standard deviation, 
the comparison between multiple groups was performed 
by analysis of variance (ANOVA), and the further pairwise 
comparison was performed by LSD-t test, Pearson correla-
tion coefficient was used to express the correlation 
between two groups of data; non-normal distribution data 
was expressed by median (p25, p75), Kruskal–Wallis 
H-test was used for comparison between multiple groups, 
and Mann–Whitney U-test was used for pairwise 

comparison, using Spearman correlation coefficient to 
express the correlation between two sets of data. The 
enumeration data used χ2 test. Take the receiver operating 
characteristic (ROC) curve for measurement data. For the 
ROC curve of multiple indicators, binary logistic regres-
sion analysis in SPSS 24.0 software was used to get the 
regression model P of multiple indicators, at the same 
time, SPSS 24.0 software would calculate the prediction 
probability of the combined index, and the ROC curve of 
the joint index can be drawn by using the probability, and 
finally the ROC curve area under the curve (AUC) could 
be calculated. AUC between 0.5 and 0.7 indicates poor 
diagnostic value, while 0.7 to 0.9 for moderate diagnostic 
value and over 0.9 for high diagnostic value. P < 0.05 
indicated that the difference is statistically significant.

Results
Characteristics of Study Population
The characteristics of all subjects were shown in Table 1. The 
three groups had no significant differences in the distribution 
of age and gender (P > 0.05). The levels of inflammation 
indicators like WBC, CRP, SAA and PCT in the sepsis group 
were higher than those in nonsepsis group and control group 
(P < 0.05), and the levels of the above indicators in nonsepsis 
group were also higher than those in control group. On the 

Figure 1 Diagram of patient selection. SOFA, sequential organ failure assessment.
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Table 1 Characteristics of the Study Population

Sepsis Group (n=132) Nonsepsis Group 
(n=93)

Control Group 
(n=95)

All Survival Group 
(n=89)

Death Group 
(n=43)

Gender(male/female) 1.44:1 (78/54) 1.23:1 (49/40)a 2.07:1 (29/14) 1.38:1 (54/39) 1.50:1 (57/38)

Age(years) 56.88±14.21 56.29±13.73 58.04±15.25 56.10±14.96 56.00±13.94

Drinking (%) 6.82 6.74 6.98 6.45 –

Smoking (%) 6.06 6.74 4.65 6.45 –

Diabetes (%) 20.45 20.22 20.93 9.85 –

Hypertension (%) 37.88 33.71 46.51 18.18 –

Coronary disease (%) 9.09 10.11 6.98 4.3 –

WBC (×109/L) 12.64(7.91,19.70)*# 12.56(7.96,19.34)*# 12.76(7.61,20.30)*# 7.14(5.77,10.48)* 6.24(5.36,7.08)

RBC (×1012/L) 3.56(3.16,4.04)* 3.60(3.17,4.04)*# 3.55(2.85,4.04)*# 3.80(2.91,4.47)* 4.54(4.11,4.84)

Hb (g/L) 109.50 

(91.75,122.75)*

110.00(94.50,122.00) 

*#

106.00 

(91.00,127.00)*#

119.00(95.00,136.00)* 138.00 

(125.00,153.00)

PLT (×109/L) 120.00 

(69.50,207.50)*#

121.00(82.50,203.00) 

*#

110.00 

(54.00,222.00)*#

187.00(139.00,233.00)* 221.00 

(195.00,264.00)

CRP (mg/L) 131.01 

(46.08,194.95)*#

132.00(45.44,194.60) 

*#

128.42 

(56.00,198.60)*#

10.90(1.74,46.72)* 0.50(0.50,2.73)

SAA (mg/L) 200.00 

(96.60,300.00)*#

200.00(119.00,300.00) 

*#

200.00 

(64.20,300.00)*#

22.10(9.63,56.75)* 5.00(5.00,5.00)

PCT (ng/mL) 18.60(3.45,78.80)*# 17.40(2.90,73.15)*# 22.50(7.44,100.00) 

*#

0.17(0.07,0.54)* 0.04(0.03,0.07)

SOFA 5(3,8)*# 4(2,7)*#a 8(5,12)*# 1(0,1) 0

C1q (mg/L) 144.69±34.93*# 153.18±30.95*a 127.13±36.47*# 162.40±47.90* 197.50±13.50

Type of Pathogen (n)

Escherichia coli 21 14 7 0 –

Klebsiella pneumoniae 10 6 4 2 –

Acinetobacter 
baumannii

13 8 5 3 –

Staphylococcus aureus 10 3 7 4 –

Pseudomonas 
aeruginosa

1 1 0 2 –

Streptococcus 
pneumoniae

3 1 2 0 –

Enterobacter cloacae 2 2 0 0 –

Candida albicans 17 8 9 2 –

Candida glabrata 3 2 1 0 –

(Continued)
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contrary, the levels of RBC, Hb, PLT and C1q in sepsis group 
and nonsepsis group were lower than those in control group 
(P < 0.05), and the levels of PLT and C1q in sepsis group 
were also lower than those in nonsepsis group. Sepsis 
patients had significantly higher SOFA scores and the 
SOFA score in the death group was high when compared 
with the survival group (P < 0.05). The results showed that 
Escherichia coli and Candida albicans were the most com-
mon pathogens in patients with sepsis. We further analyzed 
the C1q levels in sepsis group with different pathogen infec-
tions (fungi, gram-positive bacteria, gram-negative bacteria, 
virus, co-infection and undefined). The results are shown in 
Figure 2A. There was no significant difference in the levels 
of C1q among patients infected with different pathogens, but 
they were all lower than those in the control group, and 
except for virus infection, the C1q level of patients infected 
with other pathogens was lower than that of the nonsepsis 
group. In addition, we also grouped and compared C1q levels 
according to the primary infection sites of sepsis patients. As 
shown in Figure 2B, the C1q levels of sepsis patients with 
different primary infection sites were lower than those of 
control group and nonsepsis group. The distribution of C1q 
levels sepsis patients with different primary infection sites 
had no statistical difference.

Analysis of C1q and Septic Shock
Results indicated that the levels of serum C1q in sepsis 
group and septic shock group were 148.28±35.45 mg/L 
and 139.34±33.77 mg/L, but there was no statistical 
difference between the two groups (Figure 3A, P > 
0.05). Figure 3B showed the incidence of septic shock 
in the C1q decreased group and the C1q normal group. 
We observed that the incidence of septic shock in the 
C1q decreased group was higher than that in the C1q 
normal group, but the difference was not statistically 
significant (45.45% vs 29.55%, 95% CI = 0.233–1.089, 
P = 0.079, Figure 3B).

Analysis of C1q and Prognosis of Sepsis
We further divided sepsis patients into survival group and 
death group according to the outcome of 28-day hospita-
lization. The results showed that the serum C1q levels of 
the death group were significantly lower than those of the 
survival group contrarily (Table 1, Figure 4A, P < 0.05). 
Similarly, we found that the death rate in the C1q 
decreased group was 42.05%, while the death rate in the 
C1q normal group was 13.64%, which was significantly 
lower than the C1q decreased group (95% CI = 0.083– 
0.568, P = 0.001, Figure 4B).

Table 1 (Continued). 

Sepsis Group (n=132) Nonsepsis Group 
(n=93)

Control Group 
(n=95)

All Survival Group 
(n=89)

Death Group 
(n=43)

Candida tropicalis 2 2 0 0 –

Epstein-barr virus 8 5 3 5 -

Cytomegalovirus 3 2 1 3 -

Others 12 9 3 4 -

Undefined 58 46 12 77 -

Infection Site (n)

Urinary system 36 33 3 18 -

Respiratory system 40 23 17 24 -

Digestive system 39 25 14 25 -

Others 17 8 9 26 -

Notes: *P < 0.05, compared with control group; #P < 0.05, compared with nonsepsis group; aP <0.05, compared with death group. 
Abbreviations: WBC, White blood cell count; RBC, Red blood cell count; Hb, Hemoglobin; PLT, Platelet; CRP, C-reactive protein; SAA, Serum amyloid A protein; PCT, 
Procalcitonin; SOFA, Sequential organ failure assessment; C1q, Complement 1q.
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Correlation Between Serum C1q Levels 
and SOFA
Then we divided patients with sepsis into two groups accord-
ing to the levels of SOFA (the grouping cutoff is median 

value). The levels of C1q in SOFA < 5 group and SOFA ≥ 5 
group were 151.20±37.42 mg/L and 138.95±31.74 mg/L, 
respectively. As the SOFA score increased, the level of C1q 
showed a decreasing trend. The levels of C1q in SOFA ≥ 5 

Figure 2 The levels of C1q in sepsis patients with different infection condition. The data were described by interquartile range. (A) Different types of pathogens; (B) 
Different primary infection site. *P < 0.05, compared with HC (control group); #P < 0.05, compared with nonsepsis group.

Figure 3 Analysis of C1q in sepsis group and septic shock group. (A) Comparison of C1q levels between sepsis group and septic shock group, the data were described by 
mean±SEM; (B) Incidence of septic shock with different levels of C1q.

Figure 4 Analysis of C1q levels in survival group and death group of sepsis. (A) Comparison of C1q levels between survival group and death group of sepsis, the data were 
described by mean±SEM, *P < 0.05; (B) Sepsis mortality with different levels of C1q.
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group were lower than those of SOFA < 5 group (P < 0.05, 
Figure 5A). Meanwhile, the Pearson correlation analysis 
found that C1q was negatively correlated with SOFA, and 
the correlation coefficient is −0.3111 (P < 0.001, Figure 5B).

Correlation Analysis of Serum C1q with 
Organ Damage and Coagulation 
Indicators
The levels of serum C1q in patients with sepsis were 
related to the changes of organ damage and coagulation 

indicators. Liver function indicators: The C1q levels of the 
AST elevated group were lower than those of the AST 
normal group (Figure 6A), and the difference was statisti-
cally significant. The results of ALT (Figure 6B), TBIL 
(Figure 6C) and DBIL (Figure 6D) were the same as 
above. Renal function: C1q levels of Urea elevated group 
were lower than those of the Urea normal group 
(Figure 6E). Cardiac function: The levels of C1q in 
increased group of NT-proBNP, CK-MB and cTnI were 
lower than those in normal group of NT-proBNP, CK-MB 
and cTnI (Figure 6F–H). Coagulation function: The levels 

Figure 5 Correlation between C1q levels and SOFA. (A) C1q levels in different SOFA scoring group, the data were described by mean±SEM; (B) Scatter plot of correlation 
between C1q and SOFA score. *P < 0.05.

Figure 6 Analysis of C1q and laboratory indexes, the data were described by mean±SD. (A) AST; (B) ALT; (C) TBIL; (D) DBIL; (E) Urea; (F) NT pro-BNP; (G) CK-MB; (H) 
cTnI; (I) PLT; (J) PT; (K) TT; (L) FIB. *P < 0.05.
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of C1q in PLT decreased group were lower than those in 
PLT normal group (Figure 6I), and the levels of C1q in PT 
increased group were lower than those in PT normal group 
(Figure 6J). The trend of C1q level in TT (Figure 6K) and 
FIB (Figure 6L) was the same.

The Predictive Value of C1q on the 
28-Day Outcome of Patients with Sepsis
We have drawn a ROC curve to further analyze the clinical 
value of serum C1q level in predicting 28-day outcome of 
sepsis patients (Figure 7). Table 2 showed the analysis 
results of ROC curve of C1q combined with SOFA score 
and PCT. AUC comparison: Combination (0.871) > SOFA 
(0.791) > C1q (0.703) > PCT (0.606). Sensitivity compar-
ison: C1q (83.72%) > SOFA (72.09%) > Combination 
(58.14%) > PCT (32.56%). Specificity comparison: 
Combination (93.26%) > PCT (88.76%) > SOFA 
(75.28%) > C1q (51.69%). Positive likelihood ratio 
(+LR) comparison: Combination (8.62) > SOFA (2.92) > 
PCT (2.90) > C1q (1.73). Negative likelihood ratio (- LR) 
comparison: PCT (0.76) > Combination (0.45) > SOFA 
(0.37) > C1q (0.31). Youden index comparison: 
Combination (0.5140) > SOFA (0.4737) > C1q (0.3541) 
> PCT (0.2532). The cut-off values of C1q, PCT and 
SOFA were 152.6 mg/L, 90.7 ng/mL and 6 points, 
respectively.

Discussion
With the deepening of sepsis research, more and more 
attention has been paid to the role of immune dysfunction 
in the pathogenesis of sepsis.17 Complement system is one 
of the main components of innate immune system against 

pathogens.18 Further study on the changes of complement 
system in sepsis will greatly promote the understanding of 
the pathogenesis of sepsis and open up new ideas for the 
prevention and treatment of sepsis. In this study, 320 
subjects were recruited to analyze the clinical value of 
important complement component C1q in sepsis. We 
found that the levels of serum C1q in patients with sepsis 
were significantly decreased, and C1q was related to the 
severity of sepsis, organ damage and coagulation function. 
At the same time, C1q also had potential clinical value in 
predicting the 28-day outcome of sepsis patients.

The innate immune response, especially neutrophils 
and macrophages, plays an important role in early anti- 
bacterial infection.19 C1q is synthesized by macrophages, 
which suggests that C1q plays an important role in anti- 
infection. The results of this study showed that the serum 
C1q levels in patients with sepsis were significantly 
decreased, which was the same as other complement com-
ponents C3,20 C4 in patients with sepsis.21 We considered 
that the complement system was activated in a large 
amount in order to fight against inflammatory damage in 
uncontrolled inflammatory state, and serum C1q, C2 and 
C4 participate in the activation of classical complement 
pathway, then finally the formation of C3 converting 
enzyme (C4bC2a) led to the massive consumption of 
C1q,22 which made the serum levels of C1q decreased. 
In a previous study, nevertheless, an increase of serum 
C1q in children with sepsis was observed.13 We believed 
that there were several reasons: Firstly, the immune system 
of children was very different from that of adults, which 
would cause the response and regulation of inflammation 
to be different; Secondly, we observed that the main 
pathogen of infection in children with sepsis was myco-
plasma in previous studies, and there were reports in the 
literature indicated that children with mycoplasma infec-
tion had elevated other complement components,23 we 
guessed that C1q was also be elevated. The main patho-
gens in adult patients with sepsis in this study were bac-
teria and fungi. The difference of pathogen types may also 
lead to different responses to external stimuli, which 
further affected the synthesis and secretion of C1q by 
macrophages; Thirdly, the inclusion criteria of children 
with sepsis in the previous study were not exactly the 
same as this study, that was, there may be differences in 
the severity of the disease between the two research 
objects, and the severity of the disease will also lead to 
different stress reactions of the body.24 In the analysis of 
pathogens, we found that serum C1q levels in patients with Figure 7 ROC curve of 28-day prognostic value of C1q in patients with sepsis.
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sepsis caused by bacteria, viruses and fungi were all 
decreased, suggesting that different kinds of pathogens 
will not affect the consumption of complement compo-
nents after complement system activation. C1q can com-
bine with bacterial lipopolysaccharide components to 
activate the complement system, in the case of immune 
dysfunction, the complement system causes a large con-
sumption of C1q in order to resist inflammatory damage, 
and finally leads to the reduction of its level.25 Studies 
suggest that the classical activation pathway of comple-
ment induced by fungi plays only a minor role in the 
mixed infection of multiple pathogens, but if it is 
a simple fungal infection, such as Candida albicans, the 
classical activation pathway of fungi by combining with 
yeast and mycelium cannot be ignored.26 Viral infection 
also causes a similar depletion effect on complement 
components of classical activation pathways. Studies 
have found that C1q levels in serum of HBV infected 
patients are lower than those in the control group, and 
often indicate poor prognosis, which is similar to our 
results.27 It has also been reported that the serum C1q 
level of COVID-19 patients has been reduced, which 
also further suggests that viral infection plays an important 
role in the classical complement activation pathway.28 Our 
results showed that C1q levels were not significantly 
related to septic shock. However, previous studies have 
reported that other complement components are related to 
the occurrence of shock.29 Our results were not obvious, 
perhaps that was because we only observed the patients in 
only one hospital in a certain area. Studies have shown 
that the serum complement C3 and C4 levels of sepsis 
patients in the death group are lower than those in the 
survival group, which suggests that the consumption of 
complement in sepsis may lead to a poor prognosis.30 

Similarly, in this study, we found that the sepsis patients 
in the death group had lower serum C1q levels than the 
survival group, and the patients in the C1q decreased 
group had a higher mortality rate. This may also suggest 
that we could target complement C1q to formulate 

a treatment plan for patients with sepsis. Up to now, the 
US Food and Drug Administration (FDA) and the 
European Medicines Agency have approved complement- 
targeted drugs for four diseases that can be used in routine 
clinical,31 one of which was a mAb-blocking cleavage of 
C5, named Eculizumab (Soliris), used to prevent PNH 
hemolysis,32 was also used to treat atypical hemolytic 
uremic syndrome (aHUS) later,33 the other three were 
ravulizumab (Ultomiris) and Zilucoplan and 
Eculizumab.34–36 In sepsis, there were also animal experi-
ments for complement targeted therapy. Studies have 
shown that injecting C5a neutralizing antibodies into sep-
sis mice can greatly reduce the organ damage of mice and 
improve the survival rate of mice,37 the original principle 
of this scheme was to block a large number of activated 
C5a from exerting biological functions, so whether this 
idea can be used for reference in C1q, this still needs more 
exploration.

SOFA is one of the diagnostic criteria of sepsis in the 
latest version of sepsis definition, which reflects the severity 
of sepsis. The higher SOFA score is, the more serious the 
patient’s condition is. The results showed that a higher SOFA 
score was always accompanied by a lower C1q level, which 
suggested that C1q levels may evaluate the severity of sepsis 
patients to a certain extent. In this study, we found that the 
serum levels of C1q were correlated with the laboratory 
indexes of multiple organ damage, which indicated that 
C1q could reflect the severity of organ injury in patients 
with sepsis. Thrombocytopenia is a common complication 
of sepsis, 20–50% of patients with sepsis have thrombocyto-
penia in ICU.38 The decreased blood coagulation function 
after sepsis has been attributed to a pathogenesis of the 
disease itself. Recently, literature has shown that complement 
deficiencies, such as C3 and factor B, were highly associated 
with coagulopathy in sepsis.39 In fact, the complement sys-
tem directly enhanced blood coagulants to enhance the 
inflammatory response, which played a vital role in 
thrombosis.40 And so far, sepsis was one of the most studied 
diseases in which coagulation insufficiency and 

Table 2 The ROC Analysis of C1q for Predicting the Development of 28-Day Mortality in Sepsis

AUC Sensitivity% Specificity% 95% CI + LR - LR Youden Index Cut-Off

C1q 0.703 83.72 51.69 0.617 ~ 0.779 1.73 0.31 0.3541 152.6 mg/L
PCT 0.606 32.56 88.76 0.517 ~ 0.689 2.90 0.76 0.2532 90.7 ng/mL

SOFA 0.791 72.09 75.28 0.711 ~ 0.857 2.92 0.37 0.4737 6

Combination 0.871 58.14 93.26 0.741 ~ 0.879 8.62 0.45 0.5140 –

Abbreviations: +LR, Positive likelihood ratio; -LR, Negative likelihood ratio.
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complement-related inflammation coexist. Our research dis-
covered that the C1q levels of patients with sepsis were 
related to the coagulation function of patients with sepsis, 
which was also similar to other complement components and 
conforms to the theoretical basis above. Finally, we also 
noticed that serum C1q also has potential clinical value in 
predicting the outcome of patients with sepsis at 28 days of 
admission. The combination with PCT and SOFA scores can 
also further improve the prediction accuracy. Since the case 
group selected in this paper was sepsis patients in ICU, the 
cut-off values of PCT and SOFA scores obtained in this study 
were different from those in other studies.41,42 The limitation 
was that this study only analyzed the research objects of one 
single hospital in a limited region, so the cut-off value 
obtained by ROC curve analysis in this paper cannot be 
used as a clinical reference value. We suggest that the con-
ditional research group can carry out a larger scale study to 
further explore the clinical value of C1q in sepsis.

Conclusion
In summary, we found that serum C1q had potential clin-
ical value in sepsis. It can not only indicate the severity of 
sepsis, but also be related to organ damage and coagula-
tion dysfunction. What’s more, it can also be used to judge 
the prognosis of patients with sepsis. Due to the small 
sample size, we only analyzed the serum C1q level of 
the patients, which is only a preliminary exploration. In 
view of the decrease of C1q in the serum of patients with 
sepsis, we consider that C1q plays a protective role in the 
progress of sepsis. Scholars may learn from the methods of 
predecessors and use C1q to pretreat septic animals to 
explore the specific mechanism of C1q participation in 
sepsis.
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