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Objectives: To investigate whether XueBiling injection improves
clinical outcomes in critically ill patients with severe community-
acquired pneumonia.

Design: Prospective, randomized, controlled study.

Setting: Thirty-three hospitals in China.

Patients: A total of 710 adults 18-75 years old with severe com-
munity-acquired pneumonia.

Interventions: Participants in the XueBiling group received Xue-
Biling, 100 mL, q12 hours, and the control group received a visu-
ally indistinguishable placebo.

Measurements and Main Results: The primary outcome was 8-day
improvement in the pneumonia severity index risk rating. Sec-
ondary outcomes were 28-day mortality rate, duration of mechan-
ical ventilation and total duration of ICU stay. Improvement in the
pneumonia severity index risk rating, from a previously defined end-
point, occurred in 203 (60.78%) participants receiving XueBiling
and in 158 (46.33%) participants receiving placebo (between-
group difference [95% CI, 14.4% [6.9-21.8%]; p < 0.001). Fifty-
three (15.87%) XueBiling recipients and 84 (24.63%) placebo
recipients (8.8% [2.4-15.2%]; p = 0.006) died within 28 days.
XueBilJing administration also decreased the mechanical ventila-
tion time and the total ICU stay duration. The median mechanical
ventilation time was 11.0 versus 16.5 days for the XueBiling and
placebo groups, respectively (p=0.012). The total duration of ICU
stay was 12 days for XueBiling recipients versus 16 days for pla-
cebo recipients (p = 0.004). A total of 256 patients experienced
adverse events (119 [35.63%)] vs 137 [40.18%)] in the XueBiling
and placebo groups, respectively [p = 0.235]).

Conclusions: In critically ill patients with severe community-
acquired pneumonia, XueBiling injection led to a statistically sig-
nificant improvement in the primary endpoint of the pneumonia
severity index as well a significant improvement in the secondary
clinical outcomes of mortality, duration of mechanical ventilation
and duration of ICU stay. (Crit Care Med 2019; 47:€735-e743)
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ommunity-acquired pneumonia (CAP), an important

public health problem, is the leading infectious cause

of death worldwide (1). The annual number of hospi-
talizations for CAP in the United States is expected to increase
to up to 1 million in 2020, with similar trends in many other
countries (2, 3). Severe CAP (SCAP) remains a major cause of
mortality, and despite antibiotic therapy, 12-36% of patients
admitted to ICUs die within a short period of time (4). In addi-
tion to having a high mortality rate, critically ill patients with
SCAP have longer durations of mechanical ventilation and
have longer ICU and hospital lengths of stay (5-7).

Empiric antibiotic recommendations for patients with
SCAP have not changed substantially from those in previous
guidelines (8, 9). However, the prevalence of bacterial resist-
ance for community infections is on the rise, and due to the
increasing complexity of patients with SCAP, these patients
frequently encounter drug toxicities (10). Therefore, there is a
need for nonantibiotic, adjunctive therapeutic options to im-
prove outcomes.

XueBiJing, a Chinese herbal derived therapeutic, has
been approved to treat severe infections (sepsis) in critically
ill patients (China Food and Drug Administration; Beijing,
China, Number Z20040033). XueBiJing has long been hypoth-
esized to improve outcomes for serious lung infections in
China (11-13). XueBiJing has potential mechanisms as an an-
ti-inflammatory and an immune function enhancer (14-16)
(chemical composition and reaction mechanism of XueBiJing
are described in Supplemental Content 1, http://links.Iww.
com/CCM/E703).

Although pilot, randomized controlled trials (RCTs) re-
ported that XueBiJing use was associated with significantly
decreased mortality and a shorter hospital length of stay (17)
in patients with severe pneumonia, these trials were too small
to influence practice. Placebo-controlled evidence to support
the benefit of XueBiJing is also weak, leaving concerns about
safety in critically ill patients. To answer these questions, we
conducted a large randomized trial to compare XueBiJing with
placebo in critically ill patients with SCAP.

MATERIALS AND METHODS

Design and Setting

The study protocol, which includes a detailed description of
the intervention, has been published (18). The study was a ran-
domized, double-blind, placebo-controlled trial of XueBiJing,
100mL, q12 hours, for at least 5 days up to a maximum of 7
days in adult patients with SCAP. The trial was approved by the
Medical Ethics Committee of Zhongshan Hospital, Fudan Uni-
versity (2011-2038 [3]). Written informed consent was obtained
from each patient or from his or her legal guardian. Participants
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were enrolled at 33 public tertiary teaching hospitals in China
(three settings were missed in published protocol, see Protocol
Amendments, Supplemental Content 3, http://links.lww.com/
CCM/E705). Recruitment started in September 2013 and ended
in December 2015; follow-up was completed in January 2016.

Study Population

Patients were eligible for inclusion if they met the following cri-
teria: adults 18-75 years old, clinical symptoms suggestive of
CAP, acquired outside of the hospital or less than 48 hours after
hospital admission, met SCAP criteria (defined by the Amer-
ican Thoracic Society [8]), fulfilled three or more of the fol-
lowing criteria: Pao,/F10, ratio less than or equal to 250 mm Hg,
respiratory rate greater than or equal to 30 breaths/min, blood
urea nitrogen greater than 20 mg/dL, leukopenia (WBC count
< 4,000 cells/mm?) not due to other causes, thrombocytopenia
(platelet count < 100,000 cells/mm?), hypothermia (core tem-
perature < 36°C), new onset mental confusion, receiving treat-
ment with vasopressors at therapeutic doses after adequate
fluid resuscitation, or radiographic findings of new pulmonary
infiltrate(s) consistent with CAP diagnosis. Patients with pneu-
monia of sufficient severity requiring ICU management and
patients meeting at least one of the severity criteria, such as re-
ceiving mechanical ventilatory support or septic shock with the
need for vasopressors, were also included in the study.

Patients were excluded from enrollment if life expectancy
was 48 hours or less, if pregnant or lactating, if diagnosed with
severe primary diseases, if using immunosuppressants and/
or cytotoxic drugs, if diagnosed with lung disease induced by
obstructive lung tumors, if diagnosed with psychiatric disor-
ders, or if allergic to two or more substances. Further exclusion
criteria included participating in other clinical trials 30 days
before enrollment, use of prohibited medicine 7 days prior to
enrollment, if the patient was unable to complete the inves-
tigation, and a diagnosis of severe acute respiratory distress
syndrome (ARDS) (if patient had multilobar infiltrates, a low
Pao,/Fio, ratio [< 100 mm Hg] and met the definition of severe
ARDS, he/she was excluded).

Randomization and Blinding

Eligible participants were randomly administered with a 1:1
ratio of XueBiJing or placebo for 5-7 days. Randomization was
generated centrally by using an interactive web response system.
The independent drug administrators received group informa-
tion based on a random number, and then they assigned the
study drug to the nurses. The mixture of drugs was prepared
by the nurses in a separate room. Photophobic brown color
infusion bags and infusion devices for both groups were visu-
ally inspected by the pharmacy to ensure identical appearance.
This mixture of drugs is standard procedure for XueBiJing,
and all the nurses had experience in performing this task and
signed a confidentiality agreement about patient allocation.
The participants, as well as all the members of the study and
the healthcare team, were blinded to the study drug assign-
ment. Data analysis was performed by a researcher who was
blinded to patient allocation.
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Intervention

The participants received the solvent only (normal saline, 200 mL,
ql2hr) in the placebo group and the solvent plus XueBiJing
(normal saline 100mL + XueBiJing 100mL, q12 hr) in the XueBi-
Jing group. XueBiJing, specification 10 mL/ampule, packaging 10
ampules/container, concentration 0.1 g/mL, were manufactured
by a Good Manufacturing Practice certified company in China
(Tianjin Chase Sun Pharmaceutical Co., Tianjin, China; China
lot number 1304291, 1401091 and, 1501261). Generally, the
treatment duration of the study was at least 5 days. In this SCAP
trial, the recommended total duration of treatment was 7 days
(maximum 7 d). Both groups received a standard therapy (such
as antibiotics) chosen by the attending physician according to the
2007 American Thoracic Society/Infectious Diseases Society of
America guideline (8). In cases that were judged as high initial
inflammatory response, the participants were given low-dose
(1mg/kg/d) methylprednisolone for 2-3 days. Low molecular
weight heparin was indicated in patients with acute respiratory
failure when D-dimer level increased (according to physician’s
judgment whether patient has potential risk of pulmonary em-
bolism formation based on pulmonary embolism Caprini score)
(19). Culture results were used reassess the appropriateness of the
initial therapy prescribed, along with the patient’s clinical prog-
ress and other investigation results (20-22).No animal products
or restricted herbal ingredients were used in this study.

Data Collection and Follow-Up Processes

The participants were followed for 28 days after randomiza-
tion. The contract research organization periodically moni-
tored the individual sites by assessing medical records and case
report forms for accuracy. All adverse events (AEs) were re-
corded in the case report form by the principal investigators.
Serious AEs were reported to the sponsor within 24 hours.

Outcome Measurements
A composite endpoint was defined as:

Pneumonia severity index (PSI) improvement rate, n (%) =
[(significantly effective+ effective)/ the total number] X 100%

The PSI is a validated predictor of mortality for pneumonia
(23, 24). Previous studies have shown that higher PSI scores
indicate increased mortality in SCAP patients; thus, the PSI
was used as a surrogate for mortality in those patients (24, 25).
Thus, improvement in PSI risk rating was defined as the pri-
mary outcome. Whether the primary outcome was achieved
was determined 8 days after randomization. Secondary out-
comes included 28-day mortality, the time of mechanical ven-
tilation, and total duration of ICU stay. Detailed outcomes were
reported and are summarized in the study protocol (18). There
are some omissions in the published protocol. Five indicators
(clinical scores improvement) were presented as secondary
outcomes, and corresponding raw score were not listed. These
are outcomes that may be of interest, and they may indirectly
reflect important outcomes.
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Power Calculation and Statistical Analyses

To estimate the sample size, we assumed the improvement of
PSI risk rating to be 70% in the control group and 80% in the
treatment group based on the results of previous studies (26).
The study needed 710 participants to achieve 80% power with
a two-sided a level of 0.05. These calculations included a 15%
dropout or withdrawal rate.

The primary outcome was analyzed by fitting a logistic re-
gression model, adjusted for sites and stratification factors.
Additionally, adjusted differences and 95% Cls between groups
were calculated using bootstrapping. Patients who discon-
tinued without providing a post-baseline improvement in the
PSI risk rating were considered ineffective at day 8.

Kaplan-Meier survival curves and the log-rank test were
used to compare the two groups. Mortality in the two treat-
ment groups was also compared using Cox regression models,
with the hazard ratio (HR) as an effect measure that consid-
ered clinical sites as a random effect. The Cls for the HRs were
constructed with standard errors derived from the model. For
other continuous variables, comparisons between treatment
groups were assessed using the general linear model, adjusted
for baseline value and sites. Categorical variables were com-
pared using the logistic regression model with bootstrap Cls of
95%, adjusted for sites.

Descriptive statistics were used for demographics, baseline
characteristics, and safety variables. All the analyses were per-
formed on the modified intention-to-treat population, which
comprised all the patients who were randomized to treatment
and received at least one dose of the study drug. Statistical analyses
were performed using SAS Version 9.4 (SAS Institute, Cary, NC),
with a two-sided p value of less than 0.05 considered significant.

RESULTS

Of the 710 participants enrolled at 33 centers, 334 were
assigned to XueBiJing and 341 to placebo. Table 1 shows the
baseline characteristics of the participants. The mean PSI score
before study entry was 116.14 for XueBiJing recipients and
113.83 for placebo recipients. Figure 1 shows the disposition of
the study participants. In Table 2, the proportions of patients
with septic shock, ARDS and the baseline settings of mechan-
ical ventilation did not differ between groups. As the study was
monitored, 21 XueBiJing and 14 placebo recipients were iden-
tified who failed to receive treatments. These 35 patients were
excluded from the baseline summaries and primary analyses.
Microbial investigations were done in 297 patients (XueBiJing:
144 [43.11%] vs control: 153 [44.87%]). The microbial eti-
ology was determined in 85 of 144 (59%) cases in the XueBi-
Jing group, and 104 of 153 (68%) cases in control group (Table
S1, Supplemental Content 2, http://linksIlww.com/CCM/
E704). And there was no difference in receiving inappropriate
treatment in XueBiJing group and control group (65 [19.46%]
vs 71 [20.82%]; p = 0.66)

Improvement in the PSI risk rating, as a previously defined
endpoint, occurred in 203 (60.78%) participants receiving
XueBiJing and 158 (46.33%) of those receiving placebo.
Patients in the XueBiJing group had a significantly greater
e738
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improvement in the PSI risk rating (between-group differ-
ence [95% CIJ, 14.4% [6.9-21.8%]; p < 0.001) (Table 3). The
outcome data were not available for nine participants who re-
ceived XueBiJing and 14 who received placebo, and these cases
were coded as failures. Because a reduced rating for PSI was
not available, coding these cases as failures represented a con-
servative approach.

The XueBiJing group had a significantly lower 28-day mor-
tality rate (15.87%) than the control group (24.63%) (8.8%
[2.4-15.2%]; p = 0.006) died within 28 days (Fig. 2). Patients
in the XueBiJing group had a significantly shorter duration of
mechanical ventilation (11 vs 16.5 d; p = 0.012) and ICU stay
(12 vs 16 d; p = 0.004). Some secondary outcomes are listed in
the Table S2 (Supplemental Content 2, http://links.lww.com/
CCM/E704).

There were no significant differences in AEs among patients
in the XueBiJing and placebo groups (119 [35.63%] vs 137
[40.18%]; p = 0.235]). Table S3 (Supplemental Content 2,
http://links.lww.com/CCM/E704) shows an overall list of AEs
and clinically significant laboratory abnormalities.

DISCUSSION

To our knowledge, this is the first double-blind placebo-con-
trolled trial using a strict and well-accepted methodological
protocol to compare XueBiJing with placebo for patients with
SCAP. The results demonstrated that the administration of
XueBiJing was associated with more PSI rating improvement
and better 28-day survival in a prospectively identified popu-
lation of patients with SCAP. The 28-day mortality in the pla-
cebo group is consistent with a previous study (27). The 28-day
mortality was reduced from 24.63% to 15.87% in patients
treated with XueBiJing (p < 0.01), there was an 8.76% abso-
lute reduction in mortality in patients who received XueBiJing.
And this is the largest multicenter study to date of nonantibio-
tic therapeutic options in high-risk population, where 94.07%
of the participants were from ICUs. A MEDLINE search for
studies published in English up to February 2018 revealed doz-
ens of SCAP clinical trials. Most had small sample sizes or were
conducted in single institutions or among non-ICU patient
samples. In a meta-analysis of hospitalized adults with CAP,
it was found that systemic corticosteroid therapy may reduce
mortality by approximately 3% (28). Although these results are
compelling, despite the small sample size, they are relevant to
a select patient sample and are not generalizable to most ICU
patients. Despite the multicenter design, therapeutic strategies
(i.e., antibiotic therapy, ventilation protocols, and adjunctive
support therapies) were standardized according to the 2007
ATS/IDSA guideline.

XueBiJing is one of the most common medical treatments
in China, and it has been used in a large number of critically
ill patients for over 10 years (13); the route of administration
and safety of use for XueBiJing has been clinically well estab-
lished. The dominant components of XueBiJing that have been
monitored include Hydroxysafflor yellow A, Oxypaeoniflorin,
Senkyunolide I, and Benzoylpaeoniflorin by ultra-high per-
formance liquid chromatography-quadrupole-orbitrap mass
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TABLE 1. Comparison of Demographic and Basal Clinical Characteristics of Patients
Between XueBiling Injection and Placebo Groups

XueBilJing Group Placebo Group

Characteristics

(n =334)

(n=341)

Age, yr, mean (sb) 58.67 (13.58) 58.13 (14.24)
18-50, n (%) 90 (26.95) 87 (256.51)
>50 244 (73.05) 254 (74.49)

Men, n (%) 224 (67.07) 234 (68.62)

Body mass index, kg/m? mean (sp) 292.87 (3.35) 2297 (3.32)

Systolic blood pressure, mm Hg, mean (sb) 129.69 (23.18) 129.60 (23.46)

Heart rate, beats/min, mean (sp) 110.11 (20.65) 108.32 (19.62)

Respiratory rate, breaths/min, mean (sp) 28.02 (6.31) 2791 (6.19)

Temperature, °C, mean (sb) 38.11 (1.07) 38.05 (1.06)

Pao,/Fio,, mean (sp) 168.65 (56.00) 173.14 (54.97)

Glasgow score, mean (sp) 11.66 (3.44) 11.67 (3.54)

Comorbidities, n (%)

Diabetes mellitus (any type) 11 (3.29) 8(2.35)
Chronic bronchitis 4(1.20) 4(1.17)
Coronary artery disease 6 (1.80) 9(2.64)
Hypertension 41 (12.28) 45 (13.20)
Parkinson’s disease 1 (0.30) 3(0.88)
Polytrauma 2 (0.60) 2 (0.59)

Etiological agents, n (%) 144 (43.11) 163 (44.87)

C-reactive protein, mg/L, mean (sp) 86.01 (94.82) 88.09 (89.83)

Leucocytes, 10° cells/L, mean (sp) 13.31 (6.86) 12.61 (6.53)

Glucose, fasting morning, mmol/L 8.40 (3.84) 8.15(3.61)

PSI score?, n (%)

Class I° 9 (2.70) 14 (4.11)
Class Il 292 (6.61) 20 (5.87)
Class llI 46 (13.81) b7 (16.72)
Class IV 158 (47.45) 167 (48.97)
Class V 98 (29.43) 83 (24.34)

Total PSI score, mean (sb)° 116.14 (33.13) 113.83 (30.17)

Sequential Organ Failure Assessment score, mean (sp) 6.09 (2.80) 6.09 (2.76)

Acute Physiology and Chronic Health Evaluation Il score, mean (sp) 15.50 (6.16) 156.60 (6.37)

Systemic Inflammatory Response Syndrome score, mean (sp) 3.06 (0.76) 3.00 (0.79)

1 point, n (%) 0 (0.00) 0 (0.00)
2 point, n (%) 86 (25.75) 107 (31.38)
3 point, n (%) 143 (42.81) 128 (3754)
4 point, n (%) 105 (31.44) 106 (31.09)
Antibiotic susceptibility testing, n (%)° 42 (49.41) 42 (40.38)
Mechanical ventilation, n (%) 210 (62.87) 213 (62.46)

PSI = pneumonia severity index.

3PSl risk class | corresponds to age < 50 yr, and no risk factors (< 50 points), risk class Il to < 70 points, risk class Ill to 71-90 points, risk class IV to 91-130
points, and risk class V to > 130 points.

°One exclusion mistake is PSI | is not excluded during enroliment period. Because a reduced rating for PSI | is not available, coding these cases as failures in our analysis.
°Three-hundred thirty-one patients in the XueBiling group and 320 patients in the placebo group were used to calculate the percentages.
dEighty-five patients in the XueBiling group and 104 patients in the placebo group were with identification of pathogenic microorganisms.
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Enrolment

Assessed for eligibility (n=2383)

Cases excluded (n=1673)
Severe cases with underlying disease (n=238)
Malignancy (n=138)
Acute Stroke (n=85)
Hematology Disease (n=11)
Pulmonary Tuberculosis (n=4)
Immune repressive medicine used within 6 months (n=78)
Obstructive pneumonia, lung fibrosis (n=48)
Psychological disease (n=3)
Allergy (n=217)
Participated other trials within 30 days (n=9)
Prohibited medicine used 1-7 days before enroliment (n=504)
Ulinastatin (n=425)
TanReQing and ReDuNing injection (n=79)
Severe ARDS with Pa02/Fi02<100 (n=355)
Could not complete the study judged by investigators (n=221)
Life expectancy < 48 hours (n=206)
Prohibited by law in China (n=15)

Randomized (n = 710)
I
Allocation
Randomized to Xuebijing group (n=355) Randomized to placebo group (n=355)
Follow-Up
Lost to follow-up Lost to follow-up (n=0)
Failed to received treatment t(n=21) Failed to received treatment t(n=14)
Analysis

Analyzed (n=334)

Analyzed (n=341)

Figure 1. Study flow diagram. tData were removed (the 35 patients who failed to received treatments). ARDS = acute respiratory distress syndrome.

spectrometry (29). There is evidence that XueBiJing may
modulate cytokine production, particularly tumor necrosis
factor-a and interleukin-6, which are known to be involved in
the inflammatory response (30). Liu et al (31) also reported
that XueBiJing may markedly improve the survival rate in
septic mice model. This result is consistent with the present
finding of the effect of XueBiJing on 28-day mortality rates
over this short therapy duration.

Our study highlights some important variables influ-
encing efficacy in SCAP trials, especially use of antibiotics,
methylprednisolone, and heparin. Our Study, a trial protocol,
including indications of concomitant medications, was devel-
oped and implemented in all study centers to standardize the
procedure. There was no difference in antimicrobial treatment
between two groups, except the use of sulfanilamide (Table 2).
Furthermore, the use of other antibiotics, the total duration
of active antibiotic therapy, methylprednisolone, and heparin
were similar between the randomized groups.

e740
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This study provides data about the safety of XueBiJing,
100mL, q12 hours, and shows that the treatment was seldom
discontinued because of an AE (judged by the investigator to
be related to the study medication). AEs were evenly distrib-
uted across the two groups (Table S3, Supplemental Content 2,
http://links.lww.com/CCM/E704).

LIMITATIONS

Our study has several limitations. A major limitation was that
all the participants were from ICUs and emergency depart-
ments in China, which may limit generalizability to other
countries. Another limitation was the outcome measurement.
Then, what outcomes should be measured in a clinical trial of
SCAP? Mortality may be the most robust outcome of a nonin-
feriority trial, but until now, there has been no universal agree-
ment on primary outcome of a superiority study. From the
results of a MEDLINE search, there are a variety of primary
outcomes in these trials, including the proportion of patients
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TABLE 2. Rate of Patients With Acute Respiratory Distress Syndrome and Septic Shock,
the Baseline Settings of Mechanical Ventilation, and the Frequency of Antimicrobial
Prescriptions for XueBiling Group Versus Placebo Group Using Descriptive Statistics for
the Intention-to-Treat Populations

XueBilJing Recipients Placebo Recipients

Variable (n=334) (n=341)

Septic shock and ARDS, n (%)

Septic shock 17 (5.09) 22 (6.45) 0.448
ARDS 102 (30.54) 105 (30.79) 0.943

Mechanical ventilation, n (%) 210 (62.87) 213 (62.46) 0912

Invasive ventilation, n (%) 152 (72.38) 154 (72.30) 0985

Tidal volume, mean (sb) 470.82 (76.56) 464.88 (71.95) 0.600

Positive end expiratory pressure, mean (sb) 6.64 (2.99) 6.33 (2.57) 0.410

AC, n (%) 14 (6.67) 11 (5.16)

Bi-level positive airway pressure ventilation, n (%) 34 (16.19) 28 (13.15)

Continuous positive airway pressure, n (%) 7 (3.33) 9 (4.23)

Noninvasive ventilation, n (%) 30 (14.29) 392 (15.02)

PC, n (%) 15 (11.90) 16 (751)

PSV, n (%) 14 (6.67) 18 (8.45)

SIMV, n (%) 62 (29.52) 74 (34.74)

SIMV + PS, n (%) 19 (9.05) 19 (8.92)

SIMV + SIMV/AS, n (%) 0 (0.00) 1(0.47)

SPMV + PS, n (%) 5 (2.38) 5 (2.3b)

Antimicrobial treatment, n (%)
Beta-lactam 319 (95.51 329 (96.48) 0519
Quinolones 126 (37.72) 113 (33.14) 0.213
Glycopeptide 70 (20.96) 61 (17.89) 0313
Oxazolidinones 39 (11.68) 51 (14.96) 0.210
Antifungal agents 22 (6.59) 29 (8.50) 0.346
Tetracyclines 20 (5.99) 24 (7.04) 0.581
Nitroimidazoles 11(3.29) 6 (1.76) 0.204
Macrolide 6 (1.80) 10 (2.93) 0.332
Antivirals 3(0.90) 6 (1.76) 0.505
Sulfanilamide 7(2.10) 1(0.29) 0.036
Aminoglycoside 4 (1.20) 4(1.17) 1.000
Lincomycin 3(0.90) 2 (0.59) 0.683
Cyclic peptides 0 (0.00) 1(0.29) 1.000

ARDS = acute respiratory distress syndrome.

not reaching clinical stability (32), the composite outcome  showed a beneficial effect of the intervention on the survival of
of treatment failure (33), the number of ventilator-free days critically ill patients. Although numerous studies and system-
(34), and the clinical cure and length of hospital stay (35). A atic review suggest that XueBiJing reduce mortality of patients
literature search of different RCTs in ICUs reported that rela- (13, 36). In this superiority trial, the PSI has been carefully
tively few trials (10/72) using mortality as a primary outcome  selected as a primary outcome. It was derived and validated

Critical Care Medicine www.ccmjournal.org e741



Song et al

TABLE 3. The Primary and Three Secondary Outcomes®

Placebo
Recipients
(n=341)

XueBiling Between-Group
Different

(95% CI)

Recipients
(n =334)

Variable

Primary outcome

Pneumonia severity index improvement rate at day 8, n (%)
Secondary outcomes

28-d mortality, n (%)

The time of mechanical ventilation, d, median (IQR)

Total duration of ICU stay, d, median (IQR)

203 (60.8%) 158 (46.3%) 14.4% (6.9-21.8%) < 0.001
53 (15.87) 84 (24.63) 8.8% (2.4—15.2%) 0.006
11(6,-) 165 (7,-) 0.012
12(7,-) 16 (9, -) 0.004

IQR = interquartile range.

The other secondary outcomes listed in Table S2 (Supplemental Content 2, http://links.lww.com/CCM/E704).

100+
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X85 334 319 304 21 278 272 270 269

Figure 2. Death from randomization to 28 d. The overall survival during
the study period in XueBiding (XBJ) and control groups.

with data on patients with CAP by use of well-accepted meth-
odological standards and is the best prediction aid that has
been empirically shown the better discriminatory power than
another commonly used predictors of outcome from pneumo-
nia-the CURB-65 (confusion, uremia, respiratory rate, BP, age
> 65 years) Score. The PSI predicts mortality using age, gender,
concurrent diseases, mental status, vital signs, and laboratory
values. Because of its accuracy, methodologic rigor, and ef-
fectiveness and safety as a prediction aid, the PSI has become
the reference standard for outcome predictor of CAP. We also
investigated the reliability of the PSI as an outcome measure
by examining clinical outcomes in patients with high-risk PSI
scores (PSI IV/V) (Fig. S1, Supplemental Content 2, http://
links.lww.com/CCM/E704). To demonstrate some clinical
improvements of SCAP with XueBiJing, we incorporated sev-
eral established outcomes as secondary outcome measures for
improvement into our study design. Finally, the trial excluded
patients over 75 years old.

CONCLUSIONS
In conclusion, the addition of XueBiJing administration to
standard, guideline-adherent treatment for SCAP led to a
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statistically significant improvement in the primary outcome of
improvement in the PSI score. It also led to a statistically signif-
icant in the clinically relevant secondary endpoints of mortality,
duration of mechanical ventilation and duration of ICU stay.
XueBiJing may be a new and beneficial treatment candidate
that can widen the therapeutic options for treating SCAP.
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