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Neutrophil CD64 expression is a predictor of mortality 
for patients in the intensive care unit 
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Abstract: Background: Neutrophil CD64 has been shown to be a promising biomarker for bacterial infection and 
sepsis identification. However, the prognostic value of CD64 in predicting the likelihood of survival for patients in 
intensive care unit (ICU) is unclear. Methods: A total of 797 patients in the ICU of Xin-Hua Hospital, Shanghai, China 
were enrolled. We determined the Acute Physiology and Chronic Health Evaluation II (APACHE II) scores from these 
patients and collected blood samples to measure the levels of neutrophil CD64, thyroid hormone and C-reactive 
protein (CRP). We assessed the association between APACHE II scores or these biomarkers and mortality of patients 
in the ICU. Receiver operating characteristic (ROC) curves were generated and the Area Under the Curve (AUC) for 
each indicator was determined. Results: The AUC for CD64 was 0.752 ± 0.026, which was higher than that of FT3 
(0.696 ± 0.028) and CRP (0.672 ± 0.026). APACHE II scores had the highest AUC (0.872 ± 0.018). The level of neu-
trophil CD64 expression positively associated with CRP and APACHE II, and negatively correlated with FT3. Multiple 
regression analysis revealed that APACHE II scores (Standard β value = 0.183, P < 0.001), CD64 (Standard β value 
= 0.518, P < 0.001) or log (CRP) (Standard β value = 1.203, P < 0.001) independently predicted ICU mortality. Con-
clusion: CD64 had the greatest power for predicting ICU mortality other than APACHE II scores. This result indicates 
that CD64 may be used as a biomarker to in combination with the use of APACHE II scores to improve the accuracy 
of predicting mortality outcome for patients in the ICU.
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Introduction 

The Acute Physiology and Chronic Health 
Evaluation II (APACHE II) score is one of a num-
ber of scoring systems used for classifying the 
severity of disease in intensive care units (ICU). 
A large number of studies have shown that the 
APACHE II scores are significantly associated 
with patient mortality [1-3]. In addition to the 
APACHE II scores, studies have shown that the 
blood levels of C-reactive protein (CRP) and 
free triiodothyronine 3 (FT3) are independent 
predictors of ICU mortality [4, 5]. 

Emerging evidence has shown that neutrophil 
CD64 is a highly sensitive and specific marker 
for systemic infection and sepsis [6]. CD64 
(also known as the Fc-gamma-receptor type 1 
or FcγRI) is a membrane-bound high-affinity 
receptor found on monocytes. It is, however, 

expressed only at low levels by neutrophils in 
the healthy host. Neutrophil CD64 expression 
corresponds to inflammatory responses during 
infection or tissue injury [7]. Previous studies 
have indicated that neutrophil CD64 expres-
sion may be used as a biomarker for systemic 
infection and sepsis in adults, neonates and 
children [6, 8-13]. One study suggested that, 
based on 47 critically ill patients, neutrophil 
CD64 expression is a reliable indicator for the 
severity of sepsis and sepsis-associated mor-
tality [14]. Another study showed that, based on 
66 patients, CD64 is upregulated in those diag-
nosed with sepsis and septic shock [15]. Both 
of these studies, however, suffered from the 
limitation of a small sample size.

Given that the prognostic value of CD64 in 
patients admitted to the ICU is still uncertain, 
we undertook a prospective, observational 
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study of a larger population of unselected 
patients from an ICU to confirm whether assess-
ment of neutrophil CD64 expression, APACHE II 
scores and a number of serum biomarkers can 
be used to accurately predict ICU mortality. 

Materials and methods

Participants

Consecutive adult patients admitted to the ICU 
of Xin-Hua Hospital affiliated with the Shanghai 
Jiaotong University School of Medicine, 
between 2011 and 2012, were enrolled in this 
study. We excluded patients who (1) were 
younger than 18 years old, (2) pregnant at any 
stage within the last 6 months, and (3) died or 
were discharged from the ICU within 4 hours of 
admission (insufficient time to collect the 
required dataset). This study was approved by 
Shanghai Jiaotong University Xin Hua Hospital 
Ethics Committee (XHEC2011-011) and was 
carried out in accordance with the Declaration 
of Helsinki. Owing to the observational nature 
of this study and the fact that the laboratory 
indices used here are routinely collected from 
all patients admitted to our ICU department, 
the need for written informed consent was 
waived by the ethical review board.

Blood collection

Blood samples from unselected 797 patients 
admitted to Xin-Hua Hospital affiliated with 
Shanghai Jiaotong University between 2011 
and 2012 were taken on the first day following 
admission to the ICU.  

Flow cytometry 

Blood samples collected from patients were 
stained with CD64-FITC and CD45-PC5 
(Beckman Coulter). CD64 is expressed on neu-
trophils and monocytes. Exposure of these 
cells to bacterial cell wall components, such as 
LPS, result in the upregulation of CD64 and the 
production of pro-inflammatory cytokines 
including IFN-γ, TNF-α, IL-8 and IL-12. This indi-
cates that CD64 is excellent biomarker for sys-
temic bacterial infection and potential tissue 
damage. The instrument used for flow cytome-
try was a Beckman Coulter FC500. CD64-FITC 
(clone 22) and CD45-Pc5 (clone Immu 19.2) 
antibodies from Beckman Coulter were used 
according to the manufacturer’s instructions. 

We measured the relative level of CD64 expres-
sion by the mean fluorescence intensity (MFI) 
found on granulocytes divided by the MFI found 
on lymphocytes. Relative values (ratio) less 
than 1 indicate normal levels of CD64 expres-
sion whereas values equal to or higher than 1 
indicate increased levels of CD64 expression. 
Standard curves were constructed with the use 
of fluorescent microspheres. Flow cytometry 
plots showing the gating strategy used for both 
granulocytes and lymphocytes from a repre-
sentative health control and an ICU patient are 
shown in Supplementary Figures 1 and 2.

ELISA

The levels of TSH, TT3, TT4, FT3, and FT4 were 
measured using the ADVIA Centaur immunoas-
say system (Siemens Healthcare Diagnostics 
Inc, Tarrytown, NY, USA). The level of rT3 was 
measured using the Maglum i1000 Analyzer 
chemiluminescence immunoassay system 
(SNIBE Co., Ltd., Guandong, China). The normal 
range of serum hormone concentrations in our 
laboratory are defined as 0. 35 to 5.50 mIU/L 
for TSH, 0.60 to 1.81 ng/ml for TT3, 45 to 109 
ng/ml for TT4, 3.5 to 6.5 pmol/L for FT3 and 
11. 5 to 22.7 pmol/L for FT4, and 0.16 to 0.95 
ng/ml for rT3. Intra-assay coefficients of varia-
tion for TSH rangef from 2.1% to 3.8%, 1.45% 
to 3.18% for TT3; 1.19% to 3.15% for TT4; 
2.35% to 3.08% for FT3; 2.23% to 3.3 3% for 
FT4; and 4.52% for rT3. The level of albumin 
was measured using the Hitachi 7600-120 
analyzer (Hitachi, Tokyo, Japan). Serum CRP 
levels were measured using the QuikRead CRP 
test kit (Orion Diagnostica, Espoo, Finland). 
Intra-assay coefficients of variation ranged 
from 2% at 140 mg/L to 15% at 9 mg/L. 

Study outcome

Demographic and clinical characteristics, 
including the APACHE II score (which usually 
ranges from 0 to 71, with higher scores indicat-
ing more severe illness), were collected at 
baseline. Patients were monitored during their 
hospitalization at the ICU. The primary outcome 
of this analysis was death in the ICU.

Statistical analysis

Continuous variables are presented as mean 
values ± SD or medians and ranges, and cate-
gorical variables are expressed as percentag-
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Table 1. Baseline clinical and laboratory characteristics of study subjects
Characteristics All Survivors Nonsurvivors P values
Number 797 688 109
Age (years) 67.65 ± 16.99 67.10 ± 17.09 71.12 ± 15.98 0.022
Principal diagnosis %
infectious 381 (47.8%) 319/381 (84%) 62/381 (16%) < 0.0001
non-infectious 416 (52.2%) 369/416 (88.7%) 47/416 (11.3%) < 0.0001
APACHE-II 16.14 ± 8.33 14.36 ± 6.52 27.39 ± 9.68 < 0.0001
CD64 1.8 ± 1.81 1.62 ± 1.15 2.94 ± 1.86 < 0.0001
Hemoglobin g/L 343.95 ± 12.95 344.21 ± 12.84 342.27 ± 13.54 0.154
CRP mg/L 48.00 (0.00 to 160.00) 46.68 (0.00 to 160.00) 72.54 (8.00 to 160.00) < 0.0001
Albumin g/L 34.58 ± 5.53 34.85 ± 5.23 32.74 ± 6.99 0.005
TT3 ng/ml  0.85 ± 0.33 0.88 ± 0.33 0.69 ± 0.32 < 0.0001
TT4 ng/ml 83.43 ± 26.30 84.51 ± 25.47 75.54 ± 30.75 0.011
FT3 pmol/L 3.41 ± 0.70 3.46 ± 0.69 3.06 ± 0.67 < 0.0001
FT4 pmol/L 15.58 ± 3.38 15.58 ± 3.31 15.58 ± 3.91 0.989
TSH uIU/ml 15.58 (0.00 to 150.00) 2.08 (0.00 to 150.00) 3.33 (0.05 to 80.31) 0.371
rT3 ng/ml 0.5 (0.06 to 1.87) 0.51 (0.06 to 1.87) 0.48 (0.11 to 1.55) 0.36

Table 2. Performance of variables in predicting ICU mortality
Variable AUC ROC P value Cutoff value Sensitivity (%) Specificity (%)
APACHE-II 0.872 ± 0.018 < 0.001 ≥ 1 6.5 88.99 69.58
CD64 0.752 ± 0.026 < 0.001 ≥ 1.835 60.55 80.23
CRP 0.672 ± 0.026 < 0.001 ≥ 37.5 67.62 63.62
FT3 0.696 ± 0.028 < 0.001 ≥ 3.295 59.59 75.86
FT4 0.497 ± 0.036 0.931 ≥ 11.67 93.82 16.09
rT3 0.457 ± 0.035 0.195 ≥ 0.645 27.06 78.37
TSH 0.388 ± 0.035 0.001 ≥ 51.865 3.49 99.68
TT3 0.312 ± 0.031 < 0.001 ≥ 1.75 2.33 99.52
TT4 0.404 ± 0.036 0.004 ≥ 126.7 9.3 93.8
AUC ROC, area under the receiver operating characteristic curve.

es. CRP value was logarithmically normalized 
and is presented as log (CRP) for statistical cal-
culations. Baseline characteristics between 
survivors and nonsurvivors were compared 
with an unpaired Student’s t-test or the Mann-
Whitney U test for continuous variables and a 
X2 test or the Fisher’s exact test for categorical 
variables. Receiver operating characteristic 
(ROC) curves were used to examine the perfor-
mance of variables in predicting ICU mortality. 
The area under the curve (AUC) was calculated 
from the ROC curve. A statistically derived value 
based on the Youden’s index that maximized 
the sum of the sensitivity and specificity was 
used to define the optimal cutoff value [16]. 
Univariate logistic regression analyses were 
performed to examine the association between 
mortality and each of the predictors separately. 

We also conducted for-
ward stepwise multivar-
iate logistic regression 
analysis to determine 
independent predictors 
of ICU mortality. Criteria 
of P < 0.05 for entry 
and P ≥ 0.10 for remov-
al were imposed in this 
procedure. Cox & Snell 
R2 and Nagelkerke R2 
correlation coefficients 
were calculated to 
assess the goodness of 
fit of our models [17]. 

ORs for the continuous variables were described 
using standardized ORs, which were associated 
with a 1-SD change in the variable. The 
increased discriminative predictive value of 
CD64 levels in addition to the APACHE-II score 
was examined by calculation of net reclassifica-
tion improvement (NRI) and integrated discrimi-
nation improvement (IDI) indices as described 
by Pencina et al. [18]. NRI is the net increase vs 
the net decrease in risk categories among case 
patients minus that among control participants. 
It requires that there exist a priori meaningful 
risk categories (we used less than 10%, 10% to 
20% and more than 20% for the risk of ICU 
death) [4, 19]. IDI is the difference in Yates 
slopes between models, in which the Yates 
slope is the mean difference in predicted prob-
abilities between case patients and control par-
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Figure 1. Receiver operating characteristic (ROC) curves for APACHE-II, CD64, CRP and FT3 in the the ICU cohort (A), 
the infectious subgroup (B) and the non-infectious subgroup (C).

Table 3. Univariate adds ratios of variables for predicting 
ICU mortality
Predictor Standard β value OR 95% CI P value
APACHE-II 0.183 1.201 1.163 to 1.239 < 0.001
CD64 0.518 1.679 1.474 to 1.913 < 0.001
FT3 -1.018 0.361 0.244 to 0.534 < 0.001
FT4 -0.001 0.999 0.935 to 1.068 0.988
rT3 -0.479 0.62 0.223 to 1.725 0.36
TSH 0.012 1.012 0.993 to 1.032 0.221
TT3 -2.222 0.108 0.045 to 0.263 < 0.001
TT4 -0.013 0.987 0.978 to 0.996 0.003
Log (CRP) 1.203 3.33 2.167 to 5.115 < 0.001

14.36 ± 6.52, P < 0.0001), higher lev-
els of CD64 (P < 0.0001) and CRP (P < 
0.0001). All baseline clinical and labo-
ratory characteristics of the patients 
are listed in Table 1.

Usefulness of each indicator in pre-
dicting ICU mortality

ROC curves for each indicator were 
used to calculate the AUC to evaluate 
the usefulness of each indicator in pre-
dicting ICU mortality. The AUC, optimal 
cutoff value, sensitivity and specificity 
of each indicator are given in Table 2. 
CD64 had the greatest power for pre-

ticipants [19]. A two-sided P value less than 
0.05 was considered statistically significant. All 
analyses were performed using SPSS version 
13.0 software (SPSS, Inc., Chicago, IL, USA).

Results

Baseline characteristics

A total of 797 consecutive patients (mean age: 
67.65 ± 16.99 years) were eligible for enroll-
ment in this study. The mean APACHE-II score 
was 16.14 ± 8.33 points. A total of 109 patients 
(13.68%) died during their ICU stay. The levels 
of TT3, TT4, FT3 and albumin were lower in non-
survivors than in survivors (all P < 0.05) (Table 
1). There were no significant differences in the 
levels of hemoglobin, FT4, TSH and rT3 between 
survivors and non-survivors (P = 0.15, P = 0.99, 
P = 0.37, P = 0.36, respectively) (Table 1). 
Compared with survivors, non-survivors were 
significantly older (71.12 ± 15.98 vs. 67.10 ± 
17.09 years, P = 0.022) and had significantly 
higher APACHE-II scores (27.39 ± 9.68 vs. 

dicting ICU mortality other than APACHE-II 
scores. The largest AUC was derived from the 
use of APACHE-II scores (0.87 ± 0.018). This 
was followed by neutrophil CD64 expression 
(0.75 ± 0.026). The AUC for FT3 and CRP levels 
were 0.70 ± 0.028 and 0.67 ± 0.026, respec-
tively (Figure 1). We performed univariate logis-
tic regression analyses to examine the associa-
tion between the ICU mortality and each 
indicator and calculated the standardized coef-
ficient (β) and OR for each variable (Table 3). 

Independent predictive value of CD64

We conducted a forward stepwise multivariate 
logistic regression analysis to determine inde-
pendent predictors of ICU mortality. Other than 
APACHE-II, CD64 was the only independent pre-
dictor that entered the prediction models (NRI 
and IDI indices). We also found that the use of 
CD64 levels in parallel with APACHE-II scores 
significantly improved the accuracy in predict-
ing mortality (Table 4). Addition of the CD64 
dataset to the APACHE-II scores yielded an NRI 
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TT3 (r = -0.20, P < 0.001), TT4 (r = -0.16, P < 
0.001), FT3 (r = -0.29, P < 0.001), FT4 (r = 
-0.12, P = 0.001), rT3 (r = -0.093, P = 0.014). 
However, the level of CD64 positively associat-
ed with CRP (r = 0.36, P < 0.001) and APACHE-II 
(r = 0.35, P < 0.001).

Discussion

Neutrophils are a key cellular component of the 
innate immune system which play an essential 
role in host defense against infectious agents. 
Previous studies have suggested that neutro-
phil CD64 is a biomarker for predicting sepsis 
progression and mortality in critically ill patients 
[4, 15]. It has been suggested that clinicians 
may take into account the levels of neutrophil 
CD64 in their decision to discontinue antimicro-
bial treatment in the absence of definitive 
microbiological results [20]. The use of CD64 
has been argued to be more superior than the 
use of CRP [22]. A more recent study has identi-
fied that neutrophil CD64 levels were elevated 
in 25 septic ICU patients compared to 19 sys-
temic inflammatory response syndromes (SIRS) 
patients and 24 outclinic patients [23]. 
However, one study found that assessing the 
levels of neutrophil CD64 alone is not suffi-
ciently sensitive and specific for the diagnosis 
of sepsis in patients admitted to an emerging 
department [24]. The reliability in the use of 
CD64 in predicting ICU mortality is less clear. 

We conducted our study with the use of a sub-
stantially larger cohort of patients enrolled 
through our ICU (797 patients consisting of 381 
diagnosed with infectious diseases and 416 
patients diagnosed with conditions other than 
infectious diseases). In our cohort, we found 
that CD64 had the greatest power for predict-
ing ICU mortality other than APACHE II scores. 
Our study extends previous studies by showing 
that increased levels of neutrophil CD64 is 
associated with more favorable outcomes in 
septic patients [25]. The advantage of using 
CD64 as opposed to APACHE II scores is that 

of 5.51% (Z value = 2.25, P = 0.024) and an IDI 
of 3.38% (Z = 3.73, P < 0.001).

Subgroup analysis

A total of 381 patients were diagnosed with 
infectious diseases and 416 patients were 
diagnosed with conditions other than infec-
tious diseases following ICU admission. In the 
infectious disease subgroup, the AUCs for the 
levels of FT3, CRP, CD64 and the APACHE II 
score calculated for use in predicting ICU mor-
tality were 0.67 ± 0.041 (P < 0.001), 0.60 ± 
0.037 (P = 0.022), 0.73 ± 0.034 (P < 0.001) 
and 0.85 ± 0.028 (P < 0.001), respectively 
(Figure 1B). In the non-infectious disease 
group, the AUCs for the levels of FT3, CRP, 
CD64 and the APACHE II score calculated for 
use in predicting ICU mortality were 0.72 ± 
0.039 (P < 0.001), 0.74 ± 0.043 (P < 0.001), 
0.67 ± 0.052 (P = 0.001) and 0.86 ± 0.034 (P 
< 0.001), respectively (Figure 1C). 

Patients were further divided into three sub-
groups based on their age: aged less than 60 (n 
= 246), 60 to 80 (n = 350) and more than 80 (n 
= 201). In the subgroup consisting of patients 
aged less than 60 years old, the AUCs, sensi-
tivities, specificities and cutoff values for CD64 
for use in ICU mortality prediction were 0.73 ± 
0.055 (P < 0.001), 57.14%, 86.70% and 2.13 
pmol/L, respectively. In the subgroup consist-
ing of patients aged 60 to 80, the AUCs, sensi-
tivities, specificities and cutoff values for CD64 
for ICU mortality prediction were 0.78 ± 0.038 
(P < 0.001), 64.44%, 81.97% and 1.90 pmol/L, 
respectively. In the subgroup consisting of 
patients older than 80 years, the AUCs, sensi-
tivities, specificities and cutoff values for CD64 
for ICU mortality prediction were 0.74 ± 0.046 
(P < 0.001), 75%, 67.37% and 1.59 pmol/L, 
respectively.

Correlations of CD64 with other variables

In our cohort, the level of CD64 was negatively 
correlated with albumin (r = -0.25, P < 0.001), 

Table 4. Independent predictors of ICU mortality by multivariate logistic regression analysis in all 
patients (appending models summary)
Predictor Standard β value OR P value -2 log-likelihood Cox & Snell R2 Nagelkerke R2

Model I APACHE-II 0.186 1.205 < 0.001 356.66 0.201 0.385
Final model
CD64 0.272 1.313 0.002 347.276 0.212 0.406
APACHE-II 0.179 1.196 < 0.001
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collecting data for CD64 expression from 
patients is easier and faster than collecting 
data required for the calculation of the APACHE 
II score.  

When we compared the ability of different indi-
cators to predict mortality in ICU patients who 
either had an infectious or a non-infectious 
diagnosis, we find that neutrophil CD64 pre-
dicted mortality more accurately in the infec-
tious subgroup compared to the non-infectious 
subgroup (AUC of the infectious subgroup: 0.73 
± 0.034 vs. AUC of the noninfectious subgroup: 
0.67 ± 0.052). This is not surprising given that 
bacterial and viral infections are responsible 
for upregulating CD64 expression in immune 
cells [26, 27], which provides an explanation as 
to why neutrophil CD64 is a superior biomarker 
for mortality in ICU patients with an infectious 
diagnosis. Consistently, previous studies 
revealed that when compared to patients with 
an underlying infection, those with severe trau-
matic brain injury or autoimmune conditions, 
including osteoarthritis and fibromyalgia, have 
reduced CD64 expression [28, 29]. This sug-
gests that other indicators, such as APACHE II 
scores, are more desirable for use in predicting 
ICU mortality associated with patients without 
an infectious underpinning.

We further performed univariate logistic regres-
sion analyses to examine the association 
between ICU mortality for each biomarker and 
found that the combined use of CD64 expres-
sion and APACHE II scores provides far superior 
accuracy in predicting mortality in patients 
enrolled in the ICU. These findings align with 
the previous observation showing that the use 
of two distinct indicators in parallel, such as the 
CD64-CRP combination, provides a more accu-
rate diagnosis for sepsis [30]. In the subgroup 
analysis, further stratification of patients based 
on age indicates that the AUC for CD64 is high-
est in those aged 60-80 compared to other age 
groups, suggesting that CD64 as the greatest 
predictive power for ICU mortality for individu-
als in this age group.

The pathophysiological mechanism underlying 
the association of higher CD64 levels and unfa-
vorable outcomes in ICU patients is unknown. 
We speculate that many of the patients admit-
ted to the ICU have SIRS. The cause of SIRS can 
both be infectious or non-infectious, including 
pancreatitis and acute lung injury. Previous 

studies have found that CD64 expression is 
increased in patients with SIRS compared to 
healthy controls and those in the ICU without 
SIRS [31]. In addition, septic patients are 
reported to have an even higher expression of 
CD64 compared to SIRS individuals [31]. Lewis 
et al. [32] reported that CD64 expression is not 
upregulated in patients with localized infec-
tions without SIRS or those with non-infective 
SIRS. Therefore, it is likely that CD64 expres-
sion increases with the severity of SIRS. 

The APACHE II classification system is a well-
established scoring system which is highly use-
ful for characterizing the diverse and heteroge-
neous nature of ICU patient groups. Well-defined 
classification of these patients provides a prog-
nostic prediction models for use in patient care 
and management [33]. The ability to classify 
patients groups based on severity of illness 
allows researchers to use a personalized 
approach to treat critically ill patients and to 
better understanding of how disease severity 
of individual patients influences outcome. 
Furthermore, outcome data from a carefully 
described group of patients provides a method-
ology to evaluate the use of hospital resources 
and to compare the efficacy of ICU between dif-
ferent hospitals over time [33]. For example, it 
has been argued that the expected death rates 
derived from APACHE II scores can be com-
pared with actual death rates as a method to 
evaluate efficacy of therapies [34]. Our study 
shows that the combined use of CD64 with 
other physiological parameters currently asso-
ciated with APACHE II scoring system improves 
accuracy of its assessment, which we hope will 
further fine-tuning this existing scoring system, 
resulting in better management for a wider 
range of critically ill patients. Future studies 
could focus on investigating the pathogenic 
events that result in increased neutrophil CD64 
expression in patients diagnosed with infec-
tious and non-infectious diseases. 

Conclusion

In our cohort consisting of 797 ICU patients, we 
found that CD64 had the greatest power for 
predicting ICU mortality other than APACHE II 
scores. CD64 provides superior capability to 
predict ICU mortality compared to CRP. In addi-
tion, the combined use of CD64 levels and 
APACHE II scores significantly improved the 
accuracy in predicting ICU mortality. Overall, 
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CD64 is a useful biomarker for assessing the 
health status of patients enrolled in the ICU.
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Supplementary Figure 1. The level of CD64 
expression in PBMC of a representative 
healthy control. The level of CD64 expres-
sion is determined by the mean fluorescence 
intensity (MFI) found on granulocytes (gated 
within population C) divided by the MFI found 
on lymphocytes (gated within populations A 
and B). Values less than 1 indicate normal 
levels of CD64 expression. In this healthy 
control, the MIF of granulocytes/the MIF of 
lymphocytes (1.22/1.26) is 0.97, which is 
within the normal range. The y axis in A indi-
cates granularity. The y axis in B indicates % 
Max fluorescence.
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Supplementary Figure 2. The level of CD64 
expression in PBMC of a representative ICU 
patient. The level of CD64 expression is de-
termined by the mean fluorescence intensi-
ty (MFI) found on granulocytes (gated within 
population C) divided by the MFI found on 
lymphocytes (gated within populations A 
and B). Values less than 1 indicate normal 
levels of CD64 expression. In this ICU pa-
tient, the MIF of granulocytes/the MIF of 
lymphocytes (12.5/1.96) is 6.38, which is 
above the normal range. The y axis in A indi-
cates granularity. The y axis in B indicates % 
Max fluorescence.


