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BACKGROUND: The aim of this study is to investigate the diagnostic and prognostic value of 
neutrophil CD64 (nCD64) as a novel biomarker in sepsis patients.

METHODS: One hundred fifty-one adult patients diagnosed with sepsis and 20 age-matched 
healthy controls were enrolled in the study. Patients with sepsis were further subdivided into a sepsis 
group and a septic shock group. nCD64 expression, serum procalcitonin (PCT) level, C-reactive 
protein (CRP) level, and white blood cell (WBC) count were obtained for each patient, and Sequential 
Organ Failure Assessment (SOFA) scores were calculated.

RESULTS: nCD64 expression was higher in the sepsis group with confirmed infection than 
in the control group. The receiver operating characteristic (ROC) curve of nCD64 was higher than 
those of SOFA score, PCT, CRP and WBC for diagnosing infection. The area under the curve (AUC) 
of nCD64 combined with SOFA score was the highest for all parameters. The AUC of nCD64 for 
predicting 28-day mortality in sepsis was signifi cantly higher than those of PCT, CRP, and WBC, but 
slightly lower than that of SOFA score. The AUC of nCD64 or PCT combined with SOFA score was 
signifi cantly higher than that of any single parameter for predicting 28-day mortality.

CONCLUSION: nCD64 expression and SOFA score are valuable parameters for early diagnosis 
of infection and prognostic evaluation of sepsis patients.
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INTRODUCTION
Sepsis is the most common cause of death in 

critically ill patients and accounts for a large health 
care burden. Patients who survive from sepsis have 
a high risk of hospital readmission.[1] However, early 
diagnosis facilitates immediate and appropriate antibiotic 
administration, greatly reducing its associated morbidity 
and mortality.[2,3] Although the Sepsis 3.0 criteria have 
simplified sepsis recognition using the Sequential 
Organ Failure Assessment (SOFA) or quick SOFA 
(qSOFA) score,[4] confirmation of infection still relies 
on microbiological culture results. Microbiological 
culture, the gold standard for distinguishing sepsis from 
noninfectious conditions, requires 24 to 48 hours to 
complete.[5] Thus, there is an urgent need for a novel 
biomarker to diagnose bacterial infection more rapidly, 

which may help to optimize patient prognosis.
Unfortunately, no ideal biomarker has yet been 

identified. While C-reactive protein (CRP) and 
procalcitonin (PCT) are highly useful in diagnosing 
infection, these are over-induced in both inflammatory 
and infectious diseases and lack sensitivity for 
differentiating between the two conditions.[6] In recent 
years, neutrophil CD64 (nCD64), or high-affinity Fcγ 
receptor I, which is expressed at very low levels in 
resting neutrophils but is upregulated by inflammatory 
cytokines during infection,[7] has been proposed as a 
potential diagnostic and prognostic biomarker for sepsis 
in hospitalized adults, neonates and children,[8-11] and 
for distinguishing between bacterial and other types of 
infection.[12] nCD64 expression has been reported to have 
higher sensitivity and specificity than PCT and CRP in 
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detecting infection.[13]

Most clinical studies demonstrating that nCD64 level 
is significantly upregulated in patients with sepsis and is 
positively correlated with disease severity are constrained 
by relatively small sample sizes and non-utilization 
of Sepsis 3.0 criteria, which greatly limit their clinical 
value.[13] In this investigation, we used a single-center, 
prospective clinical study design to explore the diagnostic 
and prognostic signifi cance of nCD64 in sepsis patients. 

METHODS
Subject data collection

This study was conducted in the emergency 
department (ED) of Beijing Chao-Yang Hospital, 
Capital Medical University, a tertiary teaching hospital 
with approximately 250,000 ED admissions per year. 
The study was approved by the Institutional Review 
Board and Medical Ethics Committee (2013 department 
124). Written informed consent was obtained from all 
enrolled participants. Adult patients who met the Sepsis 
3.0 criteria and were admitted in our hospital from 
September 2016 to September 2017 were enrolled. Sepsis 
was defi ned as life-threatening organ dysfunction caused 
by a host response to infection. For operationalization, 
organ dysfunction was represented by an increase in the 
Sequential Organ Failure Assessment (SOFA) score of 2 
points or more.[4] A total of 20 age-matched adults who 
underwent a physical examination at the same hospital 
were enrolled as healthy controls.

The following patients were excluded: (i) patients 
<18 years old; (ii) patients with metastatic tumor, 
acquired immunodeficiency syndrome, uremia, late-
stage liver cirrhosis, active tuberculosis, refractory heart 
failure, previous transplantation, immunosuppressive 
therapy, and pregnancy; (iii) patients who refused to 
participate in this study; and (iv) patients under hospice 
care or those with a Do-Not-Resuscitate request.

Analysis of laboratory biomarkers
Demographic,  clinical (i .e. ,  blood pressure, 

respiratory rate, and pulse rate) and laboratory (i.e., 
white blood cell [WBC] count, PCT level and CRP 
level) information from all healthy controls and 
enrolled patients were recorded on admission. The 
presence of infection was presumptively made based 
on clinical features, laboratory findings and imaging 
tests recommended by the International Sepsis Forum 
Consensus Conference on Definitions of Infection.[14] 
To confirm bacterial infection, samples of blood, urine, 

sputum or bronchoalveolar lavage fluid were collected 
for bacteriological culture. Individual SOFA scores were 
calculated. All patients were followed up for up to 28 
days, with the primary endpoint being 28-day mortality.

P C T  l e v e l s  w e r e  a n a l y z e d  b y  s e r u m 
electrochemiluminescent immunoassay using the kit and 
the mini-VIDAS® system (Biomerieux SA, France). 
Residual blood (100 μL) from routine blood samples was 
used to determine nCD64 levels (CD45-PC5 and CD64-
FITC; Beckman Coulter, Miami, FL, USA), expressed 
as median fluorescence intensity (MFI), using flow 
cytometry (FC500; Beckman Coulter) within 24 hours of 
admission. 

Statistical analysis
All analyses were performed using SPSS 22.0 

statistical software (SPSS Inc, Chicago, IL, USA). 
Skewed distribution for nCD64 MFI, PCT, CRP, and 
SOFA were expressed as the median (25th to 75th 
percentile). The Mann–Whitney U-test was used for 
two-group comparisons. A P-value of less than 0.05 
was considered statistically significant in all analyses. 
Receiver operating characteristic (ROC) analyses 
were performed and areas under the curve (AUC) was 
calculated using MedCalc 15.0 Software (Acacialaan, 
Ostend, Belgium) for diagnostic power. A z-test was 
used to compare AUCs between different curves. Binary 
logistic regression was performed to analyze the risk 
factors of 28-day mortality. A Kaplan–Meier survival 
curve was constructed for nCD64.

RESULTS
Clinical features of patients and controls

A total of 151 patients and 20 healthy controls 
were enrolled in this study. The patients were further 
subdivided into a sepsis group and a septic shock group 
based on the Sepsis 3.0 criteria. No signifi cant difference 
was found in age or sex ratio between the control and 
patient (sepsis and septic shock) groups. Baseline 
characteristics, comorbidity data, related infection sites, 
and culture results are displayed in Table 1. 

Comparison of nCD64, PCT, CRP, WBC, and 
SOFA score

The nCD64, PCT, CRP and WBC levels of each 
group are shown in Figure 1. The nCD64, PCT, and 
CRP levels and SOFA score of the patient groups were 
significantly higher compared with the control group 
(P<0.05). The septic shock group had the highest values 
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for these parameters. Significant differences between 
the sepsis and septic shock groups were noted in all 
parameters except for CRP and WBC values (Table 1).

Evaluation of nCD64, PCT, CRP, WBC levels and 
SOFA score in diagnosing bacterial infection 

The statistical values of ROC curves for nCD64, PCT, 
CRP, WBC and SOFA score in differentiating a positive 
microbial culture from sepsis are shown in Table 2. nCD64 
produced the highest AUC (0.879), followed by PCT (0.868), 
SOFA (0.701), CRP (0.609) and WBC (0.525). The AUC of 
nCD64 combined with SOFA was higher (0.888) than that of 
any other parameter alone or in combination. 

Comparison between sepsis patient survivors 
and non-survivors at the 28-day follow-up

Baseline characteristics are shown in Table 3. Among 

the patients enrolled, 121 survived and 30 died at the 28-
day follow-up. The mortality rate was 19.87% (30/151). 
The SOFA score and nCD64 and PCT levels were higher 
in non-survivors. There were significant differences in 
SOFA score, nCD64, PCT and CRP, but no significant 
difference in WBC count, between survivors and non-
survivors.

Prognostic value of nCD64, PCT, CRP, WBC 
levels, and SOFA score

The ROC curves of nCD64, PCT, CRP, WBC and 
SOFA score for predicting death are shown in Figure 2. 
SOFA score had the highest AUC (0.889), followed by 
nCD64 (0.850), PCT (0.700), CRP (0.622) and WBC 
(0.529) (Table 4). There were significant differences 
between SOFA score and CRP or PCT (P<0.001), as 
well as nCD64 (P<0.001), but there were no signifi cant 

Table 1. Baseline characteristics of patients based on severity of sepsis
Variables Control (n=20) Sepsis (n=119) Septic shock (n=32) P value
Age, years 62.5±6.3 65.2±15.9 66.3±15.2   0.332a

Male, n (%) 12 (60.0) 77 (64.7) 26 (81.3)   0.074b

Mortality, n (%)   0 15 (12.6) 15 (46.9)   0.000
Infection site, n (%)
  Respiratory   0 86 (72.3) 26 (81.3)   0.303
  hepatobilinary   0   6 (5.0)   2 (6.3)   0.677
  Urinary   0 11 (9.2)   2 (6.3)   0.736
  Gastrointestinal   0 14 (11.8)   2 (6.3)   0.525
  Cutaneous   0   2 (1.7)   0   1.000
Comorbidity, n (%)
  COPD   0 36 (30.3) 15 (46.9)   0.078
  Diabetes   0 28 (23.5) 19 (59.4)   0.000
  CDVD   0 32 (26.9) 12 (37.5)   0.241
  CBVD   0 26 (21.8)   8 (25.0)   0.705
  CRD   0 15 (12.6)   6 (18.8)   0.393
  HBD   0 13 (10.9)   3 (9.4)   1.000
  Healthy   0 11 (9.2)   7 (21.9)   0.065
Positive culture, n
  Klebsiella pneumoniae   0   4   3
  Streptococcus pneumoniae   0   2   2
  Staphylococcus aureus   0   3   3
  Pseudomonas aeruginosa   0   2   3
  Escherichia coli   0   1   4
  Enterobactor cloacae   0   1   0
SOFA   0   3 (3, 4)   6 (3, 8) <0.001
CD64 (MFI)   2.2 (2.0, 2.5)   4.1 (3.1, 6.6)   9 (6.4, 14.8) <0.001
PCT (ng/mL)   0.04 (0.02, 0.06)   1.8 (0.4, 7.0) 17.1 (6.7, 45.0) <0.001
CRP (mg/L)   4.6 (3.9, 6.2) 13.6 (12.6, 14.6) 14.6 (12.4, 15.7)   0.086
WBC (×109/L)   5.7 (5.0, 6.7) 12.0 (9.1, 15.3) 12.9 (7.9, 19.1)   0.503
a: sepsis group vs. septic shock group, P=0.742; b: sepsis group vs. septic shock group.

Table 2. Analysis of ROC curves in diagnosing positive infection culture in patients with sepsis 
Variables AUC (95% CI) P value Cut-off value Sensitivity Specifi city PPV NPV
SOFA 0.701 (0.579–0.824)   0.001   5.5 0.571 0.829 0.431 0.895
CD64 0.879 (0.795–0.962) <0.001   8 0.750 0.894 0.616 0.940
PCT 0.868 (0.798–0.937) <0.001   4.85 0.929 0.699 0.412 0.977
CRP 0.609 (0.491–0.727)   0.071 14.69 0.464 0.772 0.316 0.864
WBC 0.525 (0.399–0.651)   0.681 15.14 0.429 0.748 0.279 0.852
CD64+SOFA 0.888 (0.814–0.962) <0.001   0.195 0.821 0.829 0.521 0.953
PCT+SOFA 0.848 (0.752–0.945) <0.001   0.164 0.821 0.813 0.499 0.952
CRP+SOFA 0.716 (0.596–0.835) <0.001   0.227 0.571 0.829 0.431 0.895
WBC+SOFA 0.700 (0.578–0.822)   0.001   0.247 0.571 0.837 0.443 0.896
AUC: area under the curve; PPV: positive predictive value; NPV: negative predictive value; SOFA: Sequential Organ Failure Assessment; PCT: 
procalcitonin; CRP: C-reactive protein; WBC: white blood cell count.
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Figure 1. The nCD64, PCT, CRP and WBC levels in each group. The nCD64, PCT, CRP and SOFA score of the patient groups were signifi cantly 
higher compared with the control (P<0.05). The septic shock group had the highest level of these parameters.

20.00

10.00

Control Sepsis Septic shock

C
D

 6
4 

(M
FI

) 15.00

5.00

0.00

30.00

15.00

Control Sepsis

*

*

*
Septic shock

C
R

P 
(m

g/
L)

25.00

20.00

5.00

10.00

0.00

100.00

40.00

Control Sepsis

*

*

Septic shock

W
B

C
 (×

10
9 /L

)

80.00

60.00

20.00

0.00

200.00

100.00

Control Sepsis Septic shock

PC
T 

(n
g/

m
L)

150.00

50.00

0.00

***
**

*

* *

**

differences between SOFA score and nCD64 (P=0.358), 
CRP and PCT (P=0.2637). 

The combination of nCD64 and SOFA score 
achieved an AUC of 0.916, followed by the combination 
of PCT and SOFA (0.882; Table 4 and Figure 3). A 
significant difference in AUC was found between 

PCT+SOFA and PCT (P=0.0015),  and between 
nCD64+SOFA and nCD64 (P=0.0160). There was 
no significant difference between nCD64+SOFA and 
PCT+SOFA (P=0.2028), nCD64+SOFA and SOFA 
(P=0.2366), PCT+SOFA and SOFA (P=0.5201), 
PCT+SOFA and CD64 (P=0.4804). 

Table 3. Baseline characteristics of patients based on outcome
Variables Survival (n=121) Death (n=30) P value
Age, years 64.3 (55.7, 79.2) 72.5 (62.0, 80.3)   0.052
Male, n (%) 84 (69.4) 19 (63.3)   0.521
Infection site, n (%)
    Respiratory 88 (72.7) 24 (80.0)   0.415
    hepatobilinary   6 (5.0)   2 (6.7)   0.659
    Urinary 11 (9.1)   2 (6.7)   1.000
    Gastrointestinal 14 (11.6)   2 (6.7)   0.740
    Cutaneous   2 (1.7)   0   1.000
Comorbidity, n (%)
    COPD 38 (31.4) 13 (43.3)   0.216
    Diabetes 35 (28.9) 12 (40.0)   0.241
    CDVD 36 (29.8)   8 (26.7)   0.739
    CBVD 32 (26.4)   2 (6.7)   0.020
    CRD 13 (10.7)   8 (26.7)   0.037
    HBD 11 (9.1)   2 (6.7)   1.000
    Healthy 13 (10.7)   5 (16.7)   0.357
Positive culture, n 
   Klebsiella pneumoniae   3   4
   Streptococcus pneumoniae   3   1
   Staphylococcus aureus   4   2
   Pseudomonas aeruginosa   3   2
   Escherichia coli   2   3
   Enterobactor cloacae   1   0
SOFA   3 (3, 4)   7.5 (5.8, 9) <0.001
CD64 (MFI)   4.1 (3.1, 6.6)   8.9 (2.9, 10.8) <0.001
PCT (ng/mL)   1.8 (0.4, 8.8)   9.2 (3.1, 20.7)   0.001
CRP (mg/L) 13.6 (12.4, 14.7) 14.5 (13.1, 15.7)   0.038
WBC (×109/L) 12.4 (9, 15.4) 11.1 (7.4, 20.3)   0.618
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Binary logistic regression analysis revealed that 
nCD64 and SOFA were independent risk factors of 28-
day mortality in patients with sepsis (Table 5). A Kaplan–
Meier survival analysis showed that patients with a higher 
nCD64 than the cut-off value of 5.45 at baseline had a 
lower chance of survival at 28 days (P<0.001; Figure 4).

DISCUSSION
Timely and accurate diagnosis and proper risk 

stratification are extremely vital in reducing sepsis-
related mortality in the ED.[15] Scoring systems have 
been widely used for risk stratification and prognostic 
assessment in sepsis patients. Sepsis 3.0 criteria 
confirmed the superiority of SOFA in diagnosing and 
predicting sepsis. Several large-scale clinical trials have 
validated the advantage of SOFA in predicting mortality 
with suspected infection.[16] In the present study, we 
investigated the SOFA score with other inflammatory 
markers such as CD64, PCT, and CRP in the assessment 
of sepsis and infection. 

PCT and CRP are widely used as specifi c biomarkers 
for diagnosing bacterial infection or guiding antibiotic 
therapy in hospitalized patients, but are limited in their 
ability to distinguish sepsis from other inflammatory 
conditions.[17] PCT was reported to be a better biomarker 
than CRP for diagnosing sepsis.[18] However, its results 
may lead to incorrect antibiotic use in critically ill 
patients.[19] 

Porges et al[20] reported that nCD64 is an early participant 
in Fc-dependent cell activation and the development of 
immune responses. Upregulation of nCD64 occurs within 4 
to 6 hours after infection or infl ammatory cytokine invasion, 
and dramatically decreases within 2 days after removal of 
the stimulus, returning to be normal in 7 days.[11,21] This 
suggests that nCD64 is a potential biomarker for early 
diagnosis of infection and sepsis. In recent years, nCD64 
has been proposed as a promising potential biomarker for 

Figure 2. The ROC curves of nCD64, PCT, CRP, WBC and SOFA 
score for prognosis. The AUC of SOFA was the highest (0.889), 
followed by nCD64 (0.850), PCT (0.700), CRP (0.622) and WBC 
(0.529). There were signifi cant differences between SOFA and CRP or 
PCT (P<0.001), same with the nCD64 (P<0.001), but there were no 
signifi cant differences between SOFA and nCD64 (P=0.358), CRP and 
PCT (P=0.2637). 

Figure 3. The ROC curves of combination. The combination of nCD64 
and SOFA achieved an AUC of 0.916, followed by the combination 
of PCT and SOFA (0.882). A significant difference of AUC was 
found between PCT+SOFA and PCT (P=0.0015), nCD64+SOFA 
and nCD64 (P=0.0160). There was no signifi cant difference between 
nCD64+SOFA and PCT+SOFA (P=0.2028), nCD64+SOFA and SOFA 
(P=0.2366), PCT+SOFA and SOFA (P=0.5201), PCT+SOFA and 
CD64 (P=0.4804). 
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Figure 4. Kaplan–Meier survival curves. A Kaplan–Meier survival 
analysis showed that patients with a higher nCD64 than the cut-off 
value of 5.45 at baseline had a lower chance of survival at 28 days.
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Table 4. Analysis of ROC curves in predicting 28-day mortality in patients with sepsis
Variables AUC (95% CI) P value Cut-off value Sensitivity Specifi city PPV NPV
SOFA 0.889 (0.821–0.958) 0.000   5.500 0.767 0.884 0.621 0.939
CD64 0.850 (0.786–0.914) 0.000   5.450 0.933 0.653 0.400 0.975
PCT 0.700 (0.606–0.759) 0.001   6.470 0.700 0.686 0.356 0.902
CRP 0.622 (0.505–0.740) 0.038 14.050 0.633 0.612 0.288 0.871
WBC 0.529 (0.398–0.661) 0.618 21.645 0.233 0.950 0.536 0.833
CD64+SOFA 0.916 (0.857–0.976) 0.000   0.369 0.800 0.950 0.799 0.950
PCT+SOFA 0.882 (0.812–0.952) 0.000   0.288 0.767 0.901 0.658 0.940
CRP+SOFA 0.895 (0.829–0.961) 0.000   0.262 0.767 0.884 0.621 0.939
WBC+SOFA 0.890 (0.817–0.963) 0.000   0.218 0.800 0.868 0.600 0.946
AUC: area under the curve; PPV: positive predictive value; NPV: negative predictive value; SOFA: Sequential Organ Failure Assessment; PCT: 
procalcitonin; CRP: C–reactive protein; WBC: white blood cell count.

Table 5. Independent predictive variables analysis by multivariate logistic regression
Variables    β Wald P value Adjusted OR 95% CI
SOFA   0.641 10.881 0.001 1.898 1.297–2.776
CD64   0.272   4.612 0.032 1.312 1.024–1.682
Constant  -6.301 27.898 0.000 0.002
OR: odds ratio; CI: confi dence interval; SOFA: Sequential Organ Failure Assessment.

diagnosing sepsis in both pediatric and adult patients.[22-25] 
In our study, nCD64 in sepsis patients was signifi cantly 
upregulated compared with the control group (5.1 vs. 
2.2, P<0.001) and increased with the disease severity, 
which indicated that bacterial infection activated nCD64 
expression in neutrophils. This strongly suggests the 
value of this biomarker in the differential diagnosis of 
sepsis. nCD64, PCT, and SOFA were also significantly 
higher in septic shock compared with sepsis. Similar to 
previous studies,[11,26,27] our fi ndings indicate that nCD64, 
PCT and SOFA can be valuable biomarkers in estimating 
the severity of sepsis.

Because nCD64 is rapidly upregulated in the early 
stages of pathogen invasion, it may be particularly 
valuable in narrowing down the differential diagnosis in 
emergent situations. De Jong et al[28] demonstrated that 
nCD64 distinguished between critically ill patients with 
culture-positive or -negative sepsis and correlated with 
the disease severity. nCD64 combines high sensitivity 
and specificity in both adults and children. It also 
performs well in differentiating infection from flares in 
autoimmune inflammatory diseases.[29] Consistent with 
previous studies, our research demonstrated that nCD64 
has a higher AUC compared with PCT, SOFA, CRP, and 
WBC in diagnosing a positive blood culture, suggesting 
that clinicians may be able to identify infectious 
sepsis using nCD64 before obtaining the pathogen 
culture results. nCD64 showed a higher specificity 
(0.75) compared with PCT, SOFA, CRP, and WBC in 
diagnosing infection. The sensitivity (0.89) of nCD64 
was higher than SOFA, CRP, and WBC but slightly 
lower than PCT. 

The potential role of nCD64 in predicting the 
outcome of sepsis has been widely investigated. Several 
studies found that high nCD64 expression during early 

sepsis might be associated with a better prognosis.[30,31] 
A recent study demonstrated that nCD64 has high 
diagnostic accuracy in recognizing ventilator-associated 
pneumonia (VAP). When accompanied by an identified 
pathogen, nCD64 can predict survival in ICU patients. 
nCD64 has also been shown to be a fairly good predictor 
of death in the ICU, in contrast to CRP, interleukin (IL)-
6, and lipopolysaccharide-binding protein (LBP).[32] 
We found that there was also a significant difference in 
SOFA, nCD64, PCT and CRP values between survivors 
and non-survivors, which is consistent with previous 
studies.[8,33] The AUC of the ROC curve showed that 
SOFA score had the best predictive ability, followed by 
nCD64, PCT, CRP, and WBC. These results suggest 
a possible prognostic role for SOFA and nCD64 in 
predicting in-hospital mortality.

We conducted a univariate logistic regression 
analysis to explore the effect of each biomarker alone 
or in combination with nCD64 expression and SOFA 
score for predicting mortality. Among all parameters, 
only SOFA and nCD64 entered the logistic model as 
independent risk factors of 28-day mortality. A Kaplan–
Meier curve using the cut-off value of 5.45 for nCD64 
also showed that higher nCD64 expression might be 
associated with a shorter survival time. 

Although the nCD64 index was specific for 
bacterial infection in ICU patients, it had a relatively 
low sensitivity and specificity for predicting death. 
Combining nCD64 with other high-specificity or 
-sensitivity parameters such as PCT can significantly 
improve  i t s  d i agnos t i c  accuracy. [34] Th i s  was 
demonstrated in a case-control study which employed a 
combination of CRP, PCT, and nCD64 in the diagnosis 
of sepsis patients with confi rmed infection.[35] A previous 
study likewise showed that the combination of PCT 
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and SOFA score can improve the performance of single 
predictors.[36] Measurement of nCD64 expression 
combined with CRP is also advisable when diagnosing 
sepsis.[37] The high performance of bioscore that 
combines nCD64 with PCT and sTREM-1 serum levels 
for diagnosing sepsis in critically ill patients in the ICU 
has also been confirmed.[38] We found that compared 
with single parameters, either a combination of nCD64 
and SOFA or PCT and SOFA can improve the AUC for 
predicting 28-day mortality or diagnosing infection in 
sepsis. AUC was highest (0.888) when SOFA and nCD64 
were combined, which was better than either single 
parameter for diagnosing infection. The combination 
of nCD64 and SOFA showed the highest AUC (0.916) 
compared with the combination of PCT and SOFA 
for predicting mortality. Thus, the combination of 
nCD64+SOFA may be a more promising biomarker 
for identifying infectious etiologies and for predicting 
mortality. All of these findings highlight the superiority 
of nCD64 compared with other parameters in diagnosing 
and predicting sepsis.

There are several limitations in our study. The 
relatively small sample size and the non-randomized 
single-center design with a short observational period may 
have resulted in selection bias for clinical data analysis. 
Further randomized, multicenter studies with larger sample 
size and long-term follow-up are needed to validate our 
results. In addition, we only detected relative nCD64 
expression in neutrophils, which could vary between 
different flow cytometers. Quantitative flow cytometry 
may be needed to validate and improve our fi ndings.

CONCLUSIONS
nCD64 expression, particularly combined with the 

SOFA score, is a valuable marker for early diagnosis of 
infection in sepsis, risk stratification and evaluation of 
prognosis in sepsis patients in the ED. 
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