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Abstract
Objective To evaluate the clinical characteristics and prognosis of systemic lupus erythematosus (SLE) with persistent 
inflammation–immunosuppression–catabolism syndrome (PICS).
Methods We retrospectively analyzed patients with SLE who were admitted to the renal intensive care unit (ICU) for over 
14 days at Jinling Hospital from July 2010 to July 2018. According to the diagnostic criteria of PICS, we divided the SLE 
patients into a PICS group and a non-PICS group. We performed a multivariate Cox regression analysis on the risk factors 
for death in these two groups by comparing the clinical features and prognosis.
Results A total of 96 SLE patients met the inclusion and exclusion criteria of this study, including 61 patients in the PICS 
group and 35 patients in the non-PICS group. The PICS group patients required a longer length of stay in ICU with higher 
inflammatory indicators (such as C-reactive protein, procalcitonin and interleukin-6) and lower immune levels (such as 
total, CD3 + , CD4 + , CD8 + and CD20 + lymphocytes) compared to the non-PICS group patients (P < 0.01). Hemoglobin, 
platelets, serum creatinine, serum blood urea nitrogen and SLE Disease Activity Index (SLE-DAI) score in the PICS group 
were lower than those in the non-PICS group (P < 0.05), suggesting severe hematological injury in the PICS group and 
relatively severe renal damage in the non-PICS group. The rates of PICS combined with sepsis, acute respiratory distress 
syndrome, mechanical ventilation, gram-positive bacteria, gram-negative bacteria, fungi and double infections were higher 
than those in the non-PICS group (P < 0.05). The 3-year survival rate was 50.82% in the PICS group and 85.71% in the non-
PICS group. The 3-year renal survival rate was 32.79% in the PICS group and 51.43% in the non-PICS group. Multivariate 
Cox regression found that the total lymphocyte count during ICU admission was an independent risk factor for death in SLE 
patients with PICS.
Conclusion Patients with SLE complicated with PICS had longer ICU stays, a lower level of SLE activity, a higher risk of 
secondary infection and a significantly lower survival rate than non-PICS patients.

Keywords Systemic lupus erythematosus · Persistent inflammation–immunosuppression–catabolism syndrome · Chronic 
critical illness

Introduction

Severe systemic lupus erythematosus (SLE) progresses 
rapidly and involves multiple organs, requiring treatments 
such as high-dose glucocorticoids, combined immunosup-
pressants [1], plasma exchange [2] and even stem cell trans-
plantation [3, 4]. These patients are a high-risk group for 

secondary immune deficiency and infection [5], and they 
usually undergo anti-infection, anti-shock, continuous blood 
purification, mechanical ventilation and parenteral nutrition 
during ICU treatment. When lupus is active again after the 
infection has improved, immunosuppressant induction ther-
apy is resumed, requiring long-term medical support and 
care. With the progress of critical care treatment, most ICU 
patients can survive early critical illness, and the 28-day 
mortality rate decreases significantly. However, long-term 
follow-up shows that some patients develop chronic critical 
illness, and the 1-year mortality rate exceeds 50% [6]. The 
clinical features of these patients have been described in the 
literature as ICU-acquired weakness, immune paralysis and 
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chronic critical illness. In 2012, a new concept of persistent 
inflammation–immunosuppression–catabolism syndrome 
(PICS) was proposed to summarize the characteristics of 
these patients in surgical ICU [7]. Since the application of 
immunosuppressants in SLE patients, the remission rates 
have increased and renal relapse has decreased, but there 
is no improvement in overall and cause-specific mortality 
[8]. SLE patients are at an increased risk of mortality from 
infection and cardiovascular disease [9]. Similar to those 
surgical ICU patients with severe acute pancreatitis, trauma, 
and tumors, recurrent organ injuries and infections in severe 
SLE patients can also prolong ICU stay, leading to malnu-
trition and difficulty in returning to functional life. Patients 
with PICS in the course of SLE treatment are complicated 
with multiple organ dysfunction, thus requiring the risk of 
SLE control and secondary infection to be considered. Treat-
ment is difficult, and the prognosis is poor, which requires 
urgent attention in clinical practice. Therefore, the present 
study retrospectively analyzed the clinical characteristics 
and prognosis of SLE complicated with PICS, as well as 
the risk factors affecting prognosis.

Materials and methods

Patients

Among 4668 patients admitted to the renal ICU of our center 
from July 2010 to July 2018, 96 SLE patients with ICU dura-
tion > 14 days were involved. All patients met the diagnostic 
criteria of SLE as revised by the American College of Rheu-
matology (ACR) in 1997 and had renal damage. The exclu-
sion criteria were as follows: (1) age < 18 or > 70; (2) regular 
dialysis started in CKD5 stage; and (3) loss to follow-up. 
The following diagnostic criteria for PICS were devel-
oped based on previous literature [10]: (1) length of ICU 
stays > 14 days; (2) C-reactive protein (CRP) > 50 mg/L; 
(3) total lymphocyte count (TLC) < 0.8 ×  109/L; (4) serum 
albumin (Alb) < 30 g/L; and (5) weight loss > 10% or body 
mass index (BMI) < 18 kg/m2 during hospitalization. The 
enrolled patients were divided into two groups as follows: 
PICS group (61 SLE patients with PICS) and non-PICS 
group (35 SLE patients without PICS) (Fig. 1). This study 
was conducted in compliance with the Declaration of Hel-
sinki principles and approved by the Ethical Committee of 
Nanjing Jinling Hospital. Informed consent from the patients 
was waived due to the retrospective nature of the study.

Clinical and laboratory data

Age, sex, length of ICU stay, history of SLE, renal biopsy 
pathology, organ damage (including skin, serositis, arthri-
tis, heart, kidney, blood, central nervous and other system 

damage) and type and dose of immunosuppressants in the 
2 months before ICU admission were recorded. Laboratory 
indicators included CRP, TLC, CD3 + , CD4 + , CD8 + , 
CD20 + lymphocyte count, albumin, globulin, procalcitonin 
(PCT), interleukin-6 (IL-6), hemoglobin (Hgb), platelet 
(PLT), N-terminal B-type natriuretic peptide (NT-proBNP), 
serum creatinine (Scr), blood urea nitrogen (BUN), com-
plement C3, complement C4, antinuclear antibody (ANA), 
anti–double-stranded DNA antibody (anti-dsDNA), anticar-
diolipin antibody (ACL), lupus anticoagulant factor (LA), 
and proteinuria. The SLE Disease Activity Index (SLE-
DAI) and Acute Physiology and Chronic Health Assessment 
(APACHE) II scores were calculated. The diagnosis of pul-
monary infection and severe pulmonary infection was based 
on diagnostic criteria developed by the Infectious Diseases 
Society of America/American Thoracic Society (IDSA/
ATS) [11]. Sepsis was defined according to the diagnostic 
criteria Sepsis 3.0 [12]. ARDS was defined according to the 
Berlin diagnostic criteria [13].

Statistical analysis

SPSS 19.0 statistical software was used for analysis. Nor-
mal data are expressed as the mean ± standard deviation, and 
non-normal data are expressed as median and interquartile 
range. The t test was used for comparison between the two 
groups; the Mann–Whitney nonparametric test was used 
for the comparison between groups that did not obey the 
normal distribution. The counting data were expressed as 

Fig. 1  Screening process for SLE patients with PICS. SLE systemic 
lupus erythematosus, PICS persistent inflammation–immunosuppres-
sion–catabolism syndrome, ICU intensive care unit
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a constituent ratio (%), and analyzed by χ2 test or Fisher's 
exact test. Survival rate was analyzed with Kaplan–Meier 
survival analysis. Potentially significant factors (P < 0.1) in 
the univariate Cox regression model were included in a mul-
tivariate Cox regression model.

Results

Patient information

A total of 96 SLE patients with ICU stays > 14 days were 
included in this study, and the incidence of PICS was 
63.54%. The length of ICU stay in the PICS group was 
longer than that in the non-PICS group (P = 0.012). The 
general clinical data of the two groups were compared. 
CRP, PCT, IL-6 and other inflammatory indicators in the 
PICS group were significantly higher than those in the non-
PICS group, while the lymphocyte counts of CD3 + , CD4 + , 
CD8 + and CD20 + were significantly lower than those in 
the non-PICS group (P < 0.01). However, there were no 
significant differences in Alb, globulin or IgG between the 
two groups. The levels of Hgb, PLT, Scr and BUN in the 
PICS group were lower than those in the non-PICS group 
(P < 0.05), suggesting that the hematological injury in the 
PICS group was more serious following the more serious 
renal injury in the non-PICS group. The levels of comple-
ment C3 and C4 in the PICS group were higher than those 
in the non-PICS group (P < 0.05), and the positive pro-
portion of anti-dsDNA (P = 0.01) and the SLE-DAI score 
(P = 0.027) in the PICS group were lower than those in the 
non-PICS group. There were no significant differences in 
the number of organs affected by SLE, ANA, LA, positive 
ratio of anti-C1q antibody and proteinuria between the two 
groups. The cumulative prednisone dose in the PICS group 
was higher than that in the non-PICS group 2 months before 
ICU admission (P = 0.025). However, there was no signifi-
cant difference in the proportion of high-dose prednisone, 
other immunosuppressant types, plasma exchange and stem 
cell transplantation before ICU admission. The proportion 
of patients complicated with sepsis, ARDS and mechanical 
ventilation in the PICS group was significantly higher than 
that in the non-PICS group (P < 0.01). There were no sig-
nificant differences in age, sex, course of SLE, NT-proBNP, 
continuous renal replacement therapy (CRRT), APACHE-II 
score, neuropsychiatric lupus or thrombotic microangiopa-
thy between the two groups (Table 1).

Etiology of infection

PICS patients were significantly more likely to suffer from 
severe pulmonary infections compared to non-PICS patients 
(24.0% vs. 3.0%; P = 0.001). In contrast to the non-PIC 

group, the proportion of gram-positive bacteria, gram-
negative bacteria, fungi, and double infections was signifi-
cantly higher in the PICS group (P < 0.05). No significant 
difference was found between the groups in terms of virus 
and Mycobacterium tuberculosis infection. A significant 
difference did not exist in the areas of the lungs, urinary 
tract, skin, soft tissues, cerebrum, oral cavity, central venous 
catheter, or any other infection sites (Table 2).

Clinical prognosis

In this study, all 96 patients were followed up. The 28-day 
and 1-year survival rates in the PICS group were 73.77% 
and 55.74% respectively, whereas in the non-PICS group 
they were 100.00% and 88.57%, respectively. During the 
3-year follow-up in the PICS group, the cumulative survival 
rate was 50.82%, and the renal survival rate was 32.79%. 
Moreover, the median renal survival time was 3.0 (1.0, 36.0) 
months. In the non-PICS group, the cumulative survival rate 
was 85.71%, and the renal survival rate was 51.43%. In addi-
tion, the median renal survival time was 36.0 (1.0, 36.0) 
months. The survival curves of the two groups are shown 
in Fig. 2A, and the clinical follow-up outcomes are shown 
in Fig. 2B.

Prognostic factor analysis

We analyzed the prognostic factors of the patients in this 
study. Univariate Cox regression analysis showed that 
APACHE-II score, TLC, PLT, BUN and CRP during ICU 
admission were risk factors for death in SLE patients with 
PICS. A multivariate Cox model showed that TLC was an 
independent risk factor for death in SLE patients with PICS 
(Table 3A). In SLE patients without PICS, a univariate Cox 
regression analysis showed that organ involvement and the 
SLE-DAI score were risk factors for death. According to 
the multivariate Cox model, the number of organs affected 
by SLE is an independent risk factor for death in patients 
without PICS (Table 3B).

Discussion

In 2012, Gentile proposed the concept of PICS to describe 
the clinical characteristics of chronic critically ill patients 
in surgical ICU [7]. PICS refers to a group of clinical syn-
dromes caused by multiple injury factors, such as burns, 
trauma and infection, and it is characterized by a long ICU 
stay, persistent inflammatory response, immunosuppression 
and hypercatabolism. Symptoms of PICS usually manifest 
as malnutrition, repeated nosocomial infections, ventilator 
dependence and mental disorder. Patients with PICS have a 
high mortality rate [14]. Previous studies have reported that 
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Table 1  Clinical and laboratory 
findings of patients in the PICS 
group and non-PICS group

Variables SLE with PICS (n = 61) SLE with non-PICS (n = 35) P

Sex (male/female) 6/55 8/27 0.131
Age (years) 37.13 ± 12.04 35.18 ± 11.62 0.442
Course of SLE (years) 4.00 (0.79, 9.50) 2.00 (0.33, 8.00) 0.127
Length of ICU stay (days) 19.00 (16.50, 26.00) 17.00 (15.00, 20.00) 0.012
CRP (mg/l) 140.70 (86.35, 203.35) 38.00 (7.00, 83.30)  < 0.001
PCT (ug/l) 2.19 (0.58, 9.18) 0.68 (0.26, 1.97) 0.002
IL-6 (ng/l) 224.30 (64.22, 618.30) 39.07 (22.70, 84.57)  < 0.001
WBC (×  109/l) 13.80 (8.20, 19.45) 11.80 (8.60, 15.20) 0.474
TLC (×  109/l) 0.32 ± 0.15 0.60 ± 0.41  < 0.001
CD3 (/ul) 296.00 (146.00, 459.50) 472.00 (387.00, 750.00) 0.001
CD4 (/ul) 91.00 (42.50, 142.50) 196.00 (94.00, 273.00)  < 0.001
CD8 (/ul) 170.00 (84.00, 308.00) 280.00 (208.00, 408.00) 0.008
CD20 (/ul) 33.00 (8.00, 100.00) 96.00 (30.00, 251.00) 0.009
CD4/CD8 0.49 (0.30, 0.87) 0.61 (0.44, 1.17) 0.042
Alb (g/l) 22.72 ± 4.96 24.55 ± 6.02 0.112
Glb (g/l) 21.66 ± 6.47 20.76 ± 6.61 0.515
IgG (g/l) 9.82 ± 5.43 10.52 ± 5.41 0.558
Hgb (g/l) 59.13 ± 12.73 66.57 ± 15.38 0.012
PLT (×  109/l) 47.64 ± 41.81 84.66 ± 64.79 0.001
NT-proBNP (pmol/L) 1883.00 (444.33, 4138.00) 1141.00 (336.53, 3676.00) 0.231
Scr (μmol/L) 291.56 ± 226.09 466.31 ± 338.04 0.003
BUN(mmol/L) 27.94 ± 14.25 34.23 ± 15.33 0.046
C3 (g/l) 0.59 (0.41, 0.78) 0.39 (0.28, 0.55) 0.002
C4 (g/l) 0.12 (0.10, 0.20) 0.10 (0.06, 0.17) 0.013
ANA positive (%) 45 (73.77) 31 (88.57) 0.118
Anti-dsDNA positive (%) 8 (13.11) 13 (37.14) 0.010
LAC positive (%) 8 (13.11) 3 (8.57) 0.741
ACL positive (%) 8 (13.11) 8 (22.86) 0.218
C1q positive (%) 12 (19.67) 10 (28.57) 0.318
Proteinuria (g/24 h) 3.68 ± 3.31 4.14 ± 3.30 0.523
Organs affected by SLE 3 (3, 4) 3 (3, 4) 0.610
SLE-DAI 12.80 ± 6.84 15.97 ± 6.33 0.027
APACHE-II 21.28 ± 7.25 19.14 ± 6.44 0.152
CRRT (%) 34 (55.74) 22 (62.86) 0.526
Sepsis (%) 13 (21.31) 0 (0.00) 0.002
ARDS (%) 21 (34.43) 3 (8.57) 0.006
MV (%) 28 (45.90) 3 (8.57)  < 0.001
NPSLE (%) 14 (22.95) 7 (20) 0.802
TMA (%) 8 (13.11) 6 (17.14) 0.765
Kinds of immunosuppressant 2 (1, 3) 2 (1, 2) 0.065
High dose prednisone therapy (%) 26 (42.62) 14 (40) 0.802
Cumulative prednisone dose nearly 

2 months (mg)
2607.95 ± 1725.53 1822.50 ± 1423.25 0.025

Cyclophosphamide 19 (31.15) 5 (14.29) 0.066
Mycophenolate mofetil 15 (24.59) 5 (14.29) 0.231
Tacrolimus 14 (22.95) 5 (14.29) 0.305
Triptergium wilfordii 9 (14.75) 7 (20.00) 0.507
Ciclosporin 5 (8.20) 1 (2.86) 0.411
Leflunomide 3 (4.92) 1 (2.86) 1.000
Rituximab 2 (3.28) 1 (2.86) 1.000
Plasma exchange 7 (11.48) 7 (20.00) 0.255
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the cumulative survival rates of PICS patients with severe 
pancreatitis or intestinal fistula are 57.48% [15] and 71.71% 
[16], respectively. Recurrent organ injuries and infections in 
patients with SLE during immunosuppressant therapy will 
also lead to chronic critical illness and worsen prognosis 
[17]. The characteristics of such PICS patients with SLE 
need to be explored. The three-year PICS survival rate of 
SLE patients in the present study was 50.82%, and the prog-
nosis was worse than that of patients with the other diseases 
mentioned above.

During prolonged stays in the ICU, patients become 
chronically ill. Persistent organ dysfunction and tissue cell 
damage lead to a steady release of damage-associated molec-
ular patterns (DAMPs) that induce sustained proinflamma-
tory responses. At the same time, infection and other factors 
can prevent immature bone marrow cells from differentiating 
into immune cells and accumulating into myeloid-derived 
suppressor cells (MDSCs). Immunosuppression is induced 
by promoting T cell apoptosis, inhibiting T cell reactivity, 
expressing IL-10 and inducing Treg cell activation. The 
subsequent inflammatory response and immune suppres-
sion lead to an imbalance of cytokines and the release of 
many inflammatory mediators, catecholamines and other 
stress hormones, which leads to high catabolism, resulting 
in weight loss, muscle decomposition and malnutrition [10].

In the present study, severe pulmonary infection was 
the prominent manifestation of SLE with PICS. There 
were a high proportion of patients with ARDS, sepsis, 
receiving mechanical ventilation, infected with multiple 
pathogens and opportunistic infections. In contrast to 
other critically ill studies, our patients received long-term 
immunosuppressant therapy, including high-dose gluco-
corticoids or multiple immunosuppressant combinations. 
Glucocorticoids inhibit the activation, proliferation, dif-
ferentiation and survival of macrophages, T lymphocytes 

and other inflammatory cells, and they promote T cell 
apoptosis [18]. Long-term application of the above thera-
pies reduces the clearance capacity of fungi and bacteria, 
and it increases the risk of infection [5, 19]. SLE activity 
leads to a vicious cycle in which immunosuppressants are 
difficult to reduce or SLE recurs and immunosuppressants 
have to be increased again. Eventually, SLE is in remis-
sion but with an increased risk of infection. The subse-
quent increase in MDSCs, macrophage dysfunction and 
further reduction in T lymphocytes with severe infection 
cause patients to enter immune paralysis and increase the 
incidence of opportunistic infection [20]. In addition, the 
use of large doses of glucocorticoids and a continuous 
inflammatory response can lead to a high catabolic state 
of muscle proteins throughout the body [21]. Excessive 
immunosuppression in SLE patients is often counterpro-
ductive. The combination of the above factors leads to the 
abnormal outcomes of reduced SLE activity, less renal 
impairment and worse prognosis in SLE patients with 
PICS compared to those without PICS.

Our study found that SLE patients with PICS not only had 
a lower survival rate but also had a significantly lower renal 
survival rate than those without PICS. Same as the study 
in surgical sepsis patients with PICS [22], a univariate Cox 
regression model showed that TLC and CRP in the PICS 
diagnostic criteria could affect the long-term prognosis of 
SLE patients, and BUN levels also reflected the catabolic 
status of patients to a certain extent. The PICS diagnostic 
criteria were further validated in the SLE population and 
can be applied to identify patients with poor prognosis in 
SLE. Only TLC during ICU admission was an independent 
risk factor affecting the death of SLE patients with PICS, 
suggesting the important role of immune levels, especially 
lymphocyte changes, in influencing the prognosis of SLE 
patients with PICS [23].

SLE systemic lupus erythematosus, PICS persistent inflammation–immunosuppression–catabolism syn-
drome, ICU intensive care unit, CRP C-reactive protein, PCT procalcitonin, IL-6 interleukin-6, WBC white 
blood cells, TLC total lymphocyte count, Alb albumin, Glb globulin, Hgb hemoglobin, PLT platelet, NT-
proBNP N-terminal B-type natriuretic peptide, Scr serum creatinine, BUN blood urea nitrogen, ANA anti-
nuclear antibody, anti-dsDNA anti–double-stranded DNA antibody, LAC lupus anticoagulant, ACL anticar-
diolipin antibody, SLE-DAI SLE Disease Activity Index, APACHE acute physiology and chronic health 
evaluation, CRRT  continuous renal replacement therapy, ARDS acute respiratory distress syndrome, MV 
mechanical ventilation, NPSLE neuropsychiatric SLE, TMA thrombotic microangiopathy

Table 1  (continued) Variables SLE with PICS (n = 61) SLE with non-PICS (n = 35) P

Renal pathological pattern
 III 1 2
 IV 17 10
 V 4 2
 IV + V 15 4
 V + III 3
 No renal biopsy 24 14
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In the treatment of SLE, the relationship between SLE 
activity and immunosuppression should be evaluated, and the 
side effects of glucocorticoids and other immunosuppressants 
should be closely monitored [24]. In this study, the non-PICS 
group had higher SLE activity and severe kidney injury, but 
the human and kidney survival rates were better than those of 
the PICS group, suggesting that whether to conduct high-dose 
glucocorticoids and adjust the type of immunosuppressant 
should not only consider the current degree of SLE activity. 
The risk of secondary infection also needs to be assessed, tak-
ing into account the patient's immunological and nutritional 
levels [25]. Inflammatory markers other than CRP and PCT 
appear to be more associated with SLE activity than with 
infection risk [26]. Lymphopenia is associated with increased 
risk of infection-related hospitalization and death in the gen-
eral population [27]. Whether immunological monitoring in 
SLE patients can also predict the risk of infection requires 
further investigation [23, 28].

Our research is the first study on SLE patients and the first 
study on immunosuppressant users in the current PICS lit-
erature, laying a foundation for subsequent studies on other 
patients with severe kidney disease. Importantly, our study also 
suggests that stronger clinical research evidence is needed for 
guidance to avoid PICS in the treatment of SLE patients [29]. 
The disadvantage of the study was that it was a single-center 
retrospective study with a small sample size. Due to the lack of 
complete and standardized clinical data from the onset of SLE 
to PICS, it was difficult to determine the independent factors 
related to PICS in SLE patients because most patients were 
treated in different hospitals in the early stage. However, SLE 
patients are mostly complicated with hypoproteinaemia [30]. 
Moreover, lymphocyte levels decrease [31], and CRP levels 
slightly increase during SLE activity [32]. The use of immu-
nosuppressants may also affect lymphocyte and CRP levels. 
All these factors suggest that the values of the current PICS 
diagnostic criteria may not be completely applicable to SLE 
patients. The enrolled patients in this study were all patients 
with ICU stays > 14 days, and the overall characteristics of 
severe SLE in our ICU need to be further studied.

In conclusion, patients with SLE complicated with PICS 
had longer ICU stays, a lower level of SLE activity, a higher 
risk of secondary infection and a significantly lower survival 
rate than non-PICS patients. The treatment of SLE requires 
the formulation of immunosuppressive treatment regimens 
according to the immune and nutritional levels, and the risk 
of various infections should be closely monitored.

Table 2  Comparison of infection sites and pathogens between the 
PICS and non-PICS groups

SLE systemic lupus erythematosus, PICS persistent inflammation–
immunosuppression–catabolism syndrome

Variables SLE with 
PICS 
(n = 61)

SLE with 
non-PICS 
(n = 35)

P

Infection sites
 Lung (%) 44 (72.13) 22 (62.86) 0.368
 Urinary tract (%) 3 (4.92) 0 (0.00) 0.298
 Skin and soft tissue (%) 4 (6.56) 0 (0.00) 0.293
 Cerebrum (%) 3 (4.92) 1 (2.86) 1.000
 Oral cavity (%) 3(4.92) 1 (2.86) 1.000
 Central venous catheter (%) 4 (6.56) 1 (2.86) 0.650

Pathogens
 Gram-positive bacteria (%) 15 (24.59) 0 (0.00) 0.001
 Staphylococcus aureus 6 0
 Enterococcus faecium 4 0
 Staphylococcus epidermidis 1 0
 Staphylococcus haemolyticus 1 0
 Streptococcus pneumoniae 1 0
 Streptococcus agalactiae 1 0
 Listeria monocytogenes 1 0

Gram-negative bacteria (%) 31 (50.82) 6 (17.14) 0.001
 Acinetobacter baumannii 7 2
 Klebsiella pneumoniae 7 1
 Pseudomonas aeruginosa 5 1
 Escherichia coli 4 0
 Enterobacter cloacae 3 2
 Stenotrophomonas malt-

ophilia
2 0

 Klebsiella oxytoca 2 0
 Corynebacterium 1 0

Fungus (%) 23 (37.70) 5 (14.29) 0.015
 Pneumocystis carinii 9 3
 Candida albicans 8 1
 Aspergillus 3 0
 Cryptococcus neoformans 3 1

Virus (%) 2 (3.28) 3 (8.57) 0.351
 Varicella-zoster virus 2 2
 Cytomegalovirus 0 1

Mycobacterium tuberculosis 
(%)

3 (4.92) 1 (2.86) 1.000

Double infections (%) 22 (36.07) 2 (5.71) 0.001
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Fig. 2  A Comparison of survival curves between the PICS group and the non-PICS group. B Comparison of clinical outcomes between the 
PICS group (a) and the non-PICS group (b)
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