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The purpose of our study was to screen the plasma cytokines to find possible indicators of disease progression 

and prognosis of patients with infection. With a prospective cohort study, selected patients were divided into 

sepsis group and non-sepsis group. Demographic and clinical information were collected. Blood samples were 

tested for the levels of plasma cytokines and metagenomic next-generation sequencing (mNGS). 30-day follow-

up information was recorded, and data was analyzed by SPSS22.0 (SPSS Inc, Chicago, IL). A total of 95 patients 

were selected. After propensity score matching of age and gender, 36 patients with sepsis and 36 with non-sepsis 

were enrolled. 30-day follow-up data exhibited that 41 patients died and 31 survived. Patients with sepsis and 30-

day death had higher plasma levels of cytokines, including macrophage-stimulating factor (M-CSF), monocyte 

chemoattractant protein-3 (MCP-3), etc., than patients with non-sepsis and 30-day survival, respectively. M-CSF 

> 8.21pg/ml was an independent risk factor for 30-day death, and the reads of pathogens in mNGS reports was 

positively correlated with the plasma concentrations of various cytokines, including M-CSF.  
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Introduction 

  Infection is one of the major causes of death and disability 

of hospitalized patients, and also a serious threat to the health 

and life safety of the public [1, 2]. With acute and progressive 

exacerbation, infection could develop into sepsis and septic 

shock, of which the mortality rate was reported to be as high 

as 50% [2]. One of the potentially effective ways to improve 

the prognosis of patients with infection is the early monitoring 

of disease progression. Therefore, the effective indicators of 

infection progression and prognosis were needed, so as to 

discover the tendency of disease progression in time and carry 
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out targeted treatment to improve the prognosis [3, 4]. 

  As known, the main procedure of infection lies in local and 

systemic inflammatory reaction induced by bacteria, fungi, 

viruses and other kinds of pathogens invading the human 

body, while sepsis is a life-threatening acute progressive 

syndrome caused by the maladjusted immune response, 

resulting in tissue and organ damage. In the process of 

infection progression and sepsis development, a variety of 

cytokines interact with human body, affecting the severity of 

the disease and the final outcome.  

  Studies have found that various pro-inflammatory cytokines 

elevated in patients with sepsis. Classic pro-inflammatory 

cytokines such as interleukin-6 (IL-6) and the Chemokine C-

C motif ligand (CCL) family of chemokines such as 

macrophage inflammatory protein-1α (MIP-1α, also known as 

CCL-3) were both found to be markedly up-regulated septic 

patients and useful in diagnosing and early monitoring of 

infectious diseases [5, 6].  

  The excessive secretion of pro-inflammatory cytokines 

feeds back to various immune cells and immunomodulatory 

centers, causing the secretion of anti-inflammatory factors 

such as macrophage migration inhibitor factor (MIF) and IL-

10 to increase [7]. It was found that MIF was significantly up-

regulated in patients with sepsis, and also correlated with 

disease severity and prognosis [8]. 

  Moreover, it was reported that some cytokines may also 

play a role in ameliorating the prognosis of infected patients. 

The increase of monocyte chemoattractant protein-1 (MCP-1) 

was related to the occurrence and development of sepsis, 

blocking the production of MCP-1 can significantly reduce the 

incidence of sepsis [9]. Cytokines such as granulocyte-

macrophage colony stimulating factor (GM-CSF) and 

macrophage-stimulating factor (M-CSF) could be used in the 

treatment of sepsis, the latter can significantly reduce the 

incidence of sepsis and improve the prognosis of sepsis [10]. It 

can be inferred that the concentration of certain cytokines in 

infected patients may be related to the severity of infection, 

and help with making early responses to reduce the occurrence 

of sepsis and ameliorating the prognosis. 

  Therefore, our research was aimed to compare the plasma 

concentrations of various cytokines in infected patients with 

different severity and prognosis, so as to explore the possible 

prognostic risk factors of infected patients and screen out 

possible markers. The results of our research concluded that 

plasma levels of cytokines were higher in patients with sepsis 

and 30-day death group, and M-CSF > 8.21pg/ml was an 

independent risk factor for 30-day death. A variety of 

cytokines were positively correlated with the reads of 
responsible pathogens, which indirectly proved the indicative 

effect of cytokines on the severity and prognosis of infected 

patients. 

 

Patients and Methods 

1. Study design and patients’ population 

  A prospective cohort study was conducted. Eligible patients 

were enrolled from December 2018 to November 2019 at 

Zhongshan Hospital affiliated to Fudan University. The 

inclusion criteria in our research were as follows: (1) Patients 

who were suspected with bloodstream infection and needed to 

be hospitalized; (2) Patients who signed the informed consent; 

(3) Age is > 18 years old and ≤ 90 years old. 

  The exclusion criteria were the existence of any conditions 

listed as follows: (1) Patients aged < 18 or > 90 years old; (2) 

Those who were not able to cooperate with the observation or 

with cognitive impairment. The criteria for midway 

withdrawal were the request of revoking informed consent. 

  95 patients were enrolled and divided into sepsis and non-

sepsis group according to the latest definition of sepsis in 2016 
[2]. After the propensity score matching of age and gender, 36 

patients in sepsis group and 36 patients in non-sepsis group 

were remained. Plasma levels of cytokines were detected in 

those 72 patients. 

2. Data collection 

  After the eligible patients signed the informed consent 

form, the demographic statistics and clinical information were 

collected, and 30-day follow-up of survival information was 

recorded. Demographic statistics include age, gender and age; 

clinical information includes: (1) Previous and current 

medical history; (2) The Acute Physiologic and Chronic 

Health Evaluation (APACHE) II score and quick Sepsis 

Related Organ Failure Assessment (qSOFA) score, for the 

evaluation of disease severity; (3) Results of peripheral blood 

examination on the day of enrollment, including blood routine, 

procalcitonin (PCT) levels and biochemical indicators 

covering liver and renal function; (4) blood culture results and 

results of metagenomic next-generation sequencing (mNGS) 

test. The mNGS of blood sample was performed by Beijing 

Genomics institution (BGI) to detect potential pathogens. 

3. Etiological diagnosis 

  The final etiology results were decided by the principal 

investigator leading physician group in each hospital, and 

made modification based on clinical features, blood culture 

and mNGS reports.  

  The reads of responsible pathogenic microbes were taken 

when comparing the reads of pathogens between different 

groups. 

4. Determination of plasma cytokines 

The remaining plasma samples were taken for the detection 

of cytokines using Human Cytokine Screening 48-Plex 

Services detection kit (BIORAD, Catalog number: 12007283, 

California, America). The operations were conducted 

according to the manufacturers’ introduction. Cytokines 
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included interleukin-2 receptor (IL-2R), membrane-bound 

immunoglobulin (MIG), MIP-1α, MIP-1β, leukemia 

inhibitory factor (LIF), RANTES, stem cell factor (SCF), 

stromal derived factor (SDF)-1α, IL-1Rα, tumor necrosis 

factor (TNF)-β, MIF, interferon inducible protein (IP)-10, 

MCP-1, TNF-related apoptosis-inducing ligand (TRAIL), M-

CSF, cutaneous T cell-attracting chemokine (CTACK). Other 

cytokines were excluded in statistical analysis due to due to 

their low plasma levels and could not be detected in more than 

20% of the patients. 

Statistical Analysis 

  SPSS 22.0 (SPSS Inc, Chicago, IL) and Medcalc 19.6.0 

(MedCalc Software Ltd, Ostend, Belgium) were used for data 

analysis. 

  The patients were divided into sepsis group and non-sepsis 

group. Chi-square analysis was used for categorical variables. 

One-sample Kolmogorov-Smirnoff was used to test the 

normality of continuous variables, and t-test was used when 

compare the continuous variables which fits normal 

distribution. For the non-normally distributed continuous 

variables, the Mann-Whitney U test was applied. 

  The correlation between the levels of cytokines and the 

severity of the disease was tested by univariate logistic 

regression, and the correlation between the levels of cytokines 

and the reads of pathogens was detected by linear regression. 

The receiver operating characteristic (ROC) curve was applied 

to determine the cut-off value of M-CSF. Variables in 

accordance with normal distribution were represented by the 

mean ±standard deviation, and medians with interquartile 

ranges were represented for non-normal variables. 

Results 

1. Basic clinical information 

  A total of 72 patients were enrolled and divided into sepsis 

group (n = 36) and non-sepsis group (n = 36). There were 47 

males and 25 females. The 30-day follow-up data exhibited 

that 41 patients died and 31 survived. Other information was 

shown in Table 1. There was no significant difference in age 

and gender between the two groups. In terms of disease 

severity, the shock index and APACHE II score of sepsis 

group were significantly higher than those of non-sepsis 

group. The percentage of neutrophils and the level of PCT in 

patients of sepsis group were higher than those in non-sepsis 

group, along with increased alanine aminotransferase (ALT) 

and decreased albumin. 

2. Various of pro-inflammatory and anti-inflammatory factors 
elevated in plasma of patients with sepsis. 

  As data shown in Table 2, the plasma concentrations of 

various cytokines in sepsis group were significantly higher 

than that of non-sepsis group. The concentration of IL-1Rα 

was in septic patients was about 11 times higher than that in 

non-sepsis patients. Other pro-inflammatory cytokines, 

including MCP-1, M-CSF, etc., and anti-inflammatory factors 

such as MIF in sepsis group were also higher than those in 

non-sepsis group. These results suggested that the pro-

inflammatory and anti-inflammatory processes in septic 

patients were more active than those in non-septic patients. 

However, independent correlation between cytokines and 

sepsis was not found in the multivariate logistic regression 

(data not provided). 

3. Elevated plasma concentration of M-CSF was an 

independent risk factor for 30-day death in infected patients.  

  The plasma concentrations of cytokines in patients with 

different prognosis were also compared. According to the 30-

day follow-up data, the patients were divided into 30-day 

survival group (n = 31) and 30-day death group (n = 41). Data 

was shown in Table 3. The plasma concentrations of various 

cytokines in the 30-day death group were significantly higher 

than those in the 30-day survival group, including IL-1Rα, M-

CSF and CTACK, etc., which was similar to the comparison 

between sepsis and non-sepsis group. 

  Cytokines with P < 0.05 were included into multivariate 

logistic regression. The results concluded that M-CSF was an 

independent risk factor affecting the prognosis of patients. The 

higher M-CSF indicated the higher risk of the 30-day death 

(shown in Table 4). 

  In order to determine the cutoff value of M-CSF, we 

analyzed the plasma level of M-CSF by ROC curve. The 

results showed that the plasma concentration of M-CSF 

exceeding 8.21pg/ml was an independent risk factor for 30-

day death, with a sensitivity of 70% and a specificity of 73.2%, 

and the area under the curve was 0.714. 

4. The reads of responsible pathogens in mNGS reports and 

the plasma levels of inflammatory factors were positively 
correlated. 

  We further analyzed the correlation between plasma 

concentration of cytokines and the reads of pathogens (Data 

shown in Table 5). The results of linear regression illustrated 

that plasma concentrations of various kinds of cytokines, 

including IL-2Rα, MIP-1α, etc., were positively correlated 

with the reads of pathogens. This was also an indirect proof of 

the correlation between the level of plasma cytokines and the 

progression or prognosis of infected patients. 

Discussion 

  The results of cytokine detection showed that the levels of 

cytokines in patients with sepsis and 30-day death group were 

higher than those with non-sepsis and 30-day survival group, 

respectively. M-CSF was independently related to the 

prognosis of infected patients, and M-CSF > 8.21pg/ml was 

an independent risk factor for 30-day death. In addition, linear 

regression suggested that plasma concentrations of a variety 

of cytokines were positively correlated with the reads of 

pathogens, which indirectly approved the indicative effect of 

cytokines on the severity and prognosis of infected patients. 



Inflammation and Cell Signaling 2022; 9: e1186. doi: 10.14800/ics.1186; © 2022 by Yi-hui Zuo, et al. 

http://www.smartscitech.com/index.php/ics 
 
  

Table 1. The basic information of 72 patients with infection. 

Basic information Total (n=72) Sepsis group (n=36) Non-sepsis group (n=36) P value 

Age (years) 62.0 (44.3, 69.8) 64.0(55.0, 69.0) 59.5(37.5, 72.3) 0.093 

Gender (Male/Female) 47/25 23/13 24/12 0.805 

Fever（n, %） 54, 75.0% 29, 80.6% 25, 69.4% 0.280 

Shock index 0.72 (0.86, 1.11) 1.10(0.75, 1.40) 0.82(0.69, 0.89) 0.001 

APACHE II score 17 (10, 25) 25.00(19.00, 29.50) 11.00(5.75, 16.00) 0.001 

Leukocyte (×10^9) 9.93 (5.73, 15.49) 11.50(5.73, 15.49) 9.55(5.68, 15.58) 0.990 

Neutrophils (×10^9) 9.16 (5.30, 13.42) 10.32(5.40, 13.43) 7.70(5.23, 13.10) 0.654 

Neutrophils/Lymphocytes 13.04(7.14, 28.51) 16.03(10.49, 38.46) 9.19(4.76, 21.69) 0.277 

Neutrophils% 86.85(79.00, 94.05) 89.85(84.40, 94.78) 82.90(74.53, 91.03) 0.008 

PCT (ug/L) 1.34(0.27, 7.21) 3.76(1.14, 20.97) 0.32(0.18, 1.44) 0.015 

ALT 29.00(15.00, 47.25) 36.00(18.00, 100.00) 20.00(14.00, 39.00) 0.039 

AST 34.65(20.95, 55.35) 51.00(27.00, 115.00) 24.00(18.00, 41.00) 0.108 

BUN 11.70(7.30, 20.00) 13.40(8.20, 20.10) 9.06(5.35, 19.93) 0.983 

Albumin 32.10(27.10, 36.00) 31.50(25.60, 35.00) 33.00(30.00, 37.00) 0.038 

Abbreviations: APACHE II, The Acute Physiologic and Chronic Health Evaluation II; PCT, procalcitonin; ALT, alanine 

aminotransferase; AST, aspartate transaminase; BUN, blood urea nitrogen; Cr, creatinine. 

 

 

Table 2. Plasma levels of cytokines in sepsis group and non-sepsis group. 

Cytokines Sepsis group Non-sepsis group P value Exp(B) 95%CI 

IL-2Rα (pg/ml) 59.09(40.12, 157.32) 44.89(23.46, 120.96) 0.230 1.364(0.821, 2.263) 

MIG (pg/ml) 848.56(221.20, 5423.50) 693.03(329.44, 1743.75) 0.166 3.635(0.586, 22.560) 

MIP-1β (pg/ml) 74.20(52.46, 130.61) 113.14(41.21, 130.70) 0.160 1.622(0.826, 3.185) 

LIF (pg/ml) 22.71(15.53, 34.41) 11.65(8.66, 16.63) 0.001 2.898E+18(4.58E+7, 1.836E+29) 

RANTES (pg/ml) 654.73(269.92, 1440.00) 1886.50(394.64, 3669.0) 0.052 0.405(0.163, 1.009) 

SCF (pg/ml) 69.53(43.22, 119.65) 28.05(20.93, 55.16) 0.001 4.657(1.811, 11.970) 

SDF-1α(pg/ml) 546.07(374.50, 690.78) 486.62±181.69 0.157 1.446(0.868, 2.411) 

IL-1Rα(pg/ml) 898.62(258.63, 5107.50) 73.04(34.99, 235.92) 0.007 137690.51(24.00, 789841430.70) 

TNF-β (pg/ml) 61.72(37.01, 115.43) 108.27(39.76, 133.5) 0.176 0.719(0.445, 1.160) 

MIF (pg/ml) 173.60(76.56, 287.57) 115.39(50.11, 238.39) 0.026 2.125(1.092, 4.135) 

IP-10 (pg/ml) 1259.50(432.65, 6894.50) 880.23(348.71, 1992.00) 0.046 15.631(1.048, 233.187) 

MCP-1 (pg/ml) 68.02(37.90, 280.27) 12.80(7.01, 21.44) 0.005 16477.445(20.283, 13385646.710) 

MIP-1α (pg/ml) 2.30(1.04, 9.41) 0.98(0.56, 1.70) 0.143 6.290(0.537, 73.670) 

TRAIL (pg/ml) 12.79(7.77, 25.53) 12.78(7.28, 19.86) 0.250 1.499(0.752, 2.989) 

M-CSF (pg/ml) 17.51(6.89, 34.60) 7.45(2.11, 11.13) 0.010 5.003(1.463, 17.107) 

CTACK (pg/ml) 241.57(178.42, 383.30) 170.39±80.73 0.001 11.145(2.626, 47.298) 

Abbreviations: IL-2R, interleukin-2 receptor; MIG, membrane-bound immunoglobulin; MIP, macrophage inflammatory protein; LIF, 

leukemia inhibitory factor; RANTES, regulated on activation normal T cell expressed and secreted; SCF, stem cell factor; SDF, stromal 

derived factor; TNF, tumor necrosis factor; MIF, macrophage migration inhibitor factor; IP, interferon inducible protein; MCP, 

monocyte chemoattractant protein; TRAIL, TNF-related apoptosis-inducing ligand; M-CSF,  macrophage-stimulating factor; 

CTACK, cutaneous T cell-attracting chemokine. 

 

 

Table 3. Plasma levels of cytokines in 30-day death group and 30-day survival group (univariate logistic regression). 

Cytokines 30-day death 30-day survival P value Exp(B) 95%CI 

IL-2Rα (pg/ml) 53.99(37.38, 178.68) 47.91(22.26, 114.43) 0.140 0.653(0.370, 1.151) 

MIG (pg/ml) 937.59(210.28, 3606.00) 676.00(377.55, 1800.00) 0.223 0.347(0.063, 1.906) 

MIP-1β (pg/ml) 72.43(45.51, 128.92) 114.23(44.72, 131.08) 0.271 0.705(0.379, 1.313) 

LIF (pg/ml) 19.63(13.73, 29.89) 13.57±5.24 0.004 0.876(0.801, 0.958) 

RANTES (pg/ml) 648.25(199.40, 1629.50) 1982.00(443.49, 3815.0) 0.033 2.690(1.083, 6.680) 

SCF (pg/ml) 65.47(34.44, 117.89) 28.96(21.74, 53.51) 0.002 0.211(0.077, 0.578) 

SDF-1α(pg/ml) 533.86(365.74, 687.06) 427.96(348.20, 664.83) 0.300 0.766(0.462, 1.268) 

IL-1Rα(pg/ml) 527.52(221.30, 3346.5) 75.2(34.98, 238.44) 0.020 0.000(0.000, 0.224) 
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TNF-β (pg/ml) 58.55(34.84, 117.75) 110.74(49.79, 133.96) 0.057 1.616(0.987, 2.647) 

MIF (pg/ml) 154.76(74.49, 284.19) 118.28(56.05, 241.79) 0.061 0.538(0.281, 1.029) 

IP-10 (pg/ml) 1172.00(450.30, 4753.00) 947.54(346.14, 2053.00) 0.097 0.107(0.008, 1.499) 

MCP-1 (pg/ml) 59.47(23.93, 181.64) 11.52(5.72, 22.2) 0.013 0.980(0.965, 0.996) 

MIP-1α (pg/ml) 1.76(1.07, 7.35) 0.82(0.56, 1.73) 0.217 0.268(0.033, 2.163) 

TRAIL (pg/ml) 11.95(7.65, 22.52) 13.20(7.72, 21.97) 0.364 0.738(0.383, 1.422) 

M-CSF (pg/ml) 15.22(5.83, 33.57) 7.23(2.80, 10.62) 0.019 0.218(0.061, 0.779) 

CTACK (pg/ml) 222.43(161.24, 342.43) 171.86(110.29, 231.01) 0.009 0.185(0.052, 0.652) 

Abbreviations: IL-2R, interleukin-2 receptor; MIG, membrane-bound immunoglobulin; MIP, macrophage inflammatory protein; LIF, 

leukemia inhibitory factor; RANTES, regulated on activation normal T cell expressed and secreted; SCF, stem cell factor; SDF, stromal 

derived factor; TNF, tumor necrosis factor; MIF, macrophage migration inhibitor factor; IP, interferon inducible protein; MCP, 

monocyte chemoattractant protein; TRAIL, TNF-related apoptosis-inducing ligand; M-CSF,  macrophage-stimulating factor; 

CTACK, cutaneous T cell-attracting chemokine. 

 

 

Table 4. Multivariate logistic regression of cytokines in 30-day death group and 30-day survival group. 

Cytokines P value Exp(B) 95%CI 

LIF 0.056 0.000(0.000, 2.636) 

RANTES 0.066 3.678(0.918, 14.730) 

SCF 0.364 0.436(0.073, 2.615) 

IL-1Rα 0.247 0.004(0.000, 47.738) 

MCP-1 0.125 0.001(0.000, 6.433) 

M-CSF 0.047 19.103(1.038, 351.576) 

CTACK 0.289 0.312(0.036, 2.679) 

Abbreviations: LIF, leukemia inhibitory factor; RANTES, regulated on activation normal T cell expressed and secreted; SCF, stem cell 

factor; MCP, monocyte chemoattractant protein; CTACK, cutaneous T cell-attracting chemokine; FGF, fibroblast growth factor. 

 

Table 5. Correlation between plasma concentrations of cytokines and reads of responsible pathogens in mNGS reports. 

Cytokines P value OR (95%CI) R square 

IL-2Rα ＜0.001 0.660(0.416, 0.904) 0.505 

MIG 0.902 -0.019(-0.336, 0.298) 0.001 

MIP-1-β ＜0.001 0.688(0.504, 0.871) 0.662 

LIF 0.011 0.298(0.072, 0.523) 0.195 

SCF ＜0.001 0.622(0.426, 0.818) 0.583 

SDF-1-α 0.435 -0.119(-0.427, 0.188) 0.020 

IL-1Rα ＜0.001 0.732(0.498, 0.965) 0.605 

TNF-β 0.121 0.273(-0.076, 0.623) 0.078 

MIF 0.105 0.268(-0.059, 0.595) 0.085 

RANTES 0.464 -0.216(-0.809, 0.378) 0.018 

IP-10 0.547 0.147(-0.347, 0.641) 0.012 

MCP-1 ＜0.001 0.531(0.283, 0.779) 0.390 

MIP-1α ＜0.001 0.762(0.660, 0.863) 0.887 

TRAIL ＜0.001 0.735(0.454, 1.015) 0.527 

M-CSF ＜0.001 0.551(0.336, 0.766) 0.477 

CTACK ＜0.001 0.608(0.467, 0.749) 0.721 

Abbreviations: IL-2R, interleukin-2 receptor; MIG, membrane-bound immunoglobulin; MIP, macrophage inflammatory protein; LIF, 

leukemia inhibitory factor; RANTES, regulated on activation normal T cell expressed and secreted; SCF, stem cell factor; SDF, stromal 

derived factor; TNF, tumor necrosis factor; MIF, macrophage migration inhibitor factor; IP, interferon inducible protein; MCP, 

monocyte chemoattractant protein; TRAIL, TNF-related apoptosis-inducing ligand; M-CSF, macrophage-stimulating factor; CTACK, 

cutaneous T cell-attracting chemokine. 

 

 

  Cytokines elevated in sepsis group included M-CSF, 

CTACK, MCP-1, et al. In previous M-CSF-related studies, 

Takao Hidaka, et al. established a mouse model of severe 

myelosuppression. They concluded that M-CSF treatment 

could significantly reduce the incidence of infection and 

improve the survival rate of mice [10]. However, M-CSF 

exceeding 8.21pg/ml was an independent risk factor for 30-

day death in infected patients in our study, which was contrary 

to the results of Takao Hidaka, et al. The discrepancy may be 

due to the difference in metabolism between the mouse model 
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and the human body, as well as the different basic state. 

Varieties in stages of infection may also be one of the reasons 

for the opposite effect of M-CSF. Increased responsiveness to 

M-CSF may cause organ damage in infected patients. Besides, 

the level of M-CSF was positively correlated with the reads of 

pathogens, and the patients with higher reads had a higher risk 

of 30-day death, which indirectly proved that high level of M-

CSF was an independent risk factor for 30-day death of 

infected patients. The specific functioning mechanism of M-

CSF and its impact on the prognosis of infected patients are 

worthy of further study. 

  Cutaneous T cell-attracting chemokine (CTACK) is a T cell 

chemokine secreted by skin keratinocytes. There were few 

studies on the relationship between CTACK and infectious 

diseases. Nevertheless, a large number of studies have 

confirmed that CTACK could promote skin inflammation, 

which was related to many skin diseases such as Stevens-

Johnson syndrome. It could be up-regulated by TNF- α and 

IL-1β and down-regulated by IL-10 [11-13]. In our study, the 

plasma concentration of CTACK in patients with sepsis and 

30-day death group was higher, and it was also positively 

correlated with the reads of pathogens. Although CTACK did 

not show an independent correlation with the prognosis of 

patients, its role in skin and soft tissue infections may be 

worthy of further study. 

  Monocyte chemoattractant protein (MCP) was one of the 

important inflammatory factors in the pathogenesis of sepsis. 

Raina Devi Ramnath, et al. established a mouse model of 

septicemia and proved that MCP-1 synthesis blockers could 

significantly reduce the content of MCP-1 in lung and liver of 

mice, thus reducing the incidence of septicemia [9]. In current 

study, the plasma concentration of MCP-1 in patients with 

sepsis was higher than those in patients with non-sepsis. The 

specific role and mechanism of MCP-1 in patients with sepsis 

requires further study. 

  As a member of the CCL family of chemokines, the main 

function of MIP-1 is to promote the chemotaxis and 

phagocytosis of effector cells. It was reported that MIP-1β 

(also known as CCL4) was helpful in distinguishing Gram-

negative bacillus bloodstream infection and Gram-positive 

bacillus bloodstream infection [14]. While previous studies 

demonstrated that higher levels of CCL4 was related to poor 

prognosis, the conclusion was not obtained in our research. In 

current research, CCL4 was downregulated in sepsis group 

and 30-day death group. 

  The pathological mechanism of sepsis was mainly 

determined by the disordered regulation of inflammatory and 

anti-inflammatory response. Excessive production of pro-

inflammatory factors led to an uncontrollable, undifferentiated 

systemic inflammatory response in human body and caused 

broad organ damage, while the anti-inflammatory system was 

also evoked and resulted in extensive production of anti-

inflammatory factors. Therefore, sepsis is actually a two-way 

process, in which anti-inflammatory and inflammatory 

reactions coexist and antagonize each other [15]. The constantly 

changing immune status of patients with sepsis at different 

stages causing levels of cytokines also fluctuate accordingly, 

which may be the main reason of contradictory conclusions 

between different studies.  

  Previous studies suggested that combination of different 

cytokines may better explain the complex status of sepsis. The 

research conducted by Sandquist M, et al. suggested that 

through combining PCT, CD64 and soluble Triggering 

Receptor Expressed on Myeloid Cells-1 (sTERM-1) into a 

biological scoring system, higher diagnostic efficiency on 

sepsis could occur, and the AUC was as high as 0.95 [16]. 

Besides, the combination of IL-6, PCT and sTERM-1 could 

effectively predict the prognosis of infected patients [5]. With 

larger sample size and more accurate monitoring of cytokines, 

we may be able to draw more convincing conclusions into this 

area. 

  As a newly developed technology of pathogen detection, 

the diagnostic value of mNGS was proven by numerous 

studies [17-21]. In current study, the results demonstrated that 

reads of pathogens were positively correlated with plasma 

concentrations of various inflammatory factors including M-

CSF. Reads of pathogens reflects the pathogen load in blood 

of human body, while higher the pathogen load in the blood, 

the more severe the disease and poorer prognosis maybe. 

Correlation between reads of pathogens and M-CSF may 

indirectly affirmed the indicative effect of M-CSF on 

prognosis. 

  There were shortcomings in current study. First of all, blood 

samples were only collected on the day of enrollment but 

failed to monitor the dynamic changes of cytokines during the 

development of the disease; Secondly, a verification queue to 

verify the effect of M-CSF on the prognosis of patients was 

not set up; Thirdly, the sample size was small, unable to 

compare and distinguish patients with different types of 

infection, and the results of data analysis may be biased. 

  In conclusion, plasma levels of cytokines were higher in 

patients with sepsis and 30-day death group, and M-CSF > 

8.21pg/ml was an independent risk factor for 30-day death. A 

variety of cytokines were positively correlated with the reads 

of pathogens, which indirectly proved the indicative effect of 

cytokines on the severity and prognosis of infected patients. 

The complex process of immune status in patients with sepsis 

requires further studies. We also believe that with the 

deepening of research, the mechanism of cytokines 

functioning in patients with sepsis will be explained more 

clearly, so as to monitor the process of infection more 

efficiently. 
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