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Abstract

Background: Infection remains a major cause of morbidity and mortality in patients with
systemic lupus erythematosus (SLE). This study aimed to establish a clinical prediction model
for the 3-month all-cause mortality of invasive infection events in patients with SLE in the
emergency department.

Methods: SLE patients complicated with invasive infection admitted into the emergency
department were included in this study. Patient’s demographic, clinical, and laboratory
characteristics on admission were retrospectively collected as baseline data and compared
between the deceased and the survivors. Independent predictors were identified by
multivariable logistic regression analysis. A prediction model for all-cause mortality was
established and evaluated by receiver operating characteristic (ROC) curve analysis.

Results: A total of 130 eligible patients were collected with a cumulative 38.5% 3-month
mortality. Lymphocyte count <800/ul, urea >7.6mmol/l, maximum prednisone dose in

the past =60mg/d, quick Sequential Organ Failure Assessment (qSOFA] score, and age at
baseline were independent predictors for all-cause mortality (LUPHAS). In contrast, a history
of hydroxychloroquine use was protective. In a combined, odds ratio-weighted LUPHAS
scoring system (score 3-22), patients were categorized to three groups: low-risk (score 3-9),
medium-risk (score 10-15], and high-risk (score 16-22], with mortalities of 4.9% (2/41), 45.9%
(28/61), and 78.3% (18/23) respectively. ROC curve analysis indicated that a LUPHAS score
could effectively predict all-cause mortality [area under the curve (AUC) =0.86, Cl 95% 0.79-
0.92]. In addition, LUPHAS score performed better than the gSOFA score alone (AUC=0.69,
Cl 95% 0.59-0.78), or CURB-65 score (AUC=0.69, Cl 95% 0.59-0.80) in the subgroup of lung
infections (n=108).

Conclusions: Based on a large emergency cohort of lupus patients complicated with invasive
infection, the LUPHAS score was established to predict the short-term all-cause mortality,
which could be a promising applicable tool for risk stratification in clinical practice.
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Introduction at least partially, from immunosuppressive

Systemic lupus erythematosus (SLE) is a hetero-
geneous systemic autoimmune disease with pro-
tean clinical manifestations.! The overall survival
of SLE has appreciably improved over the past
decades due to better disease control benefiting,

agents. However, invasive infection remains an
important and major cause of morbidity and
mortality in lupus patients in the context of the
immune disturbed or immunocompromised
status.?
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Several risk factors including age, active disease,
renal involvement, previous exposure of high-
dose glucocorticoid, and immunosuppressants
(e.g. cyclophosphamide, rituximab) have been
reported to be associated with incidence of infec-
tion in SLE.®!! In contrast, it has been accepted
that antimalarial drugs have a protective role
against infection.%12-14

It is common that these acutely ill patients with
severe infection presented to the emergency room
seeking medical attention. Although existing pre-
dictive tools including Quick Sequential Organ
Failure Assessment (qSOFA) and CURB-65
have been widely used in the general population
with infection for risk assessment,!>16 there is a
lack of robust data on lupus patients who are
admitted to the emergency department with inva-
sive infections. However, no applicable mortality
prediction model, to the best of our knowledge, is
available for this specific subpopulation.

As a large tertiary referral center with a powerful
rheumatology team, many severe lupus patients
are rereferred or transferred to the emergency
department of our hospital. We have built up a so
called ‘Emergency-Rheum’ based on a multidis-
ciplinary approach with rheumatologists and
emergency physicians working closely together to
manage these patients. In this unique setting, we
have the advantage of being able to investigate
our cohort of SLE patients, complicated with
invasive infections, in the emergency depart-
ment. In this study, we aimed to identify the
independent risk factors and to establish a clini-
cal prediction model for the 3-month all-cause
mortality for patients with this life-threatening
condition.

Methods

Study cohort

We conducted a retrospective observational study
in a prospective ‘Emergency-Rheum’ cohort. The
‘Emergency-Rheum’ cohort was established in
the south campus of Renji Hospital in 2015. On
the basis of multidisciplinary collaboration, when
patients with rheumatology diseases including
lupus present at the emergency department of our
center, rheumatologists give consultation and
opinion upon disease evaluation and specific
treatment as soon as possible. The patients would
also be followed up by the rheumatologist until
they are admitted to a ward if necessary.

Written informed consent was obtained from the
patients included in our ‘Emergency-Rheum’
cohort. Then data including demographic, clini-
cal, and laboratory characteristics on admission
covering the disease evaluation of both critical
condition and rheumatology diseases were col-
lected. Once included in the database, every
patient was continuously followed up in the inpa-
tient and outpatient departments of our center
using medical records or occasionally by phone.

The current study was conducted by retrospec-
tively analyzing the subcohort of lupus patients
with invasive infection. The study protocol was
approved by the ethics committees of Renji
Hospital.

Eligible patients for this study fulfilled the follow-
ing criteria: diagnosis of SLE according to the
1997 American College of Rheumatology classifi-
cation criteria,!” complications with an invasive
infection when admitted into the emergency
department between May 2015 and June 2018.

Invasive infection was defined as a deep infection
with definite microbiological evidence, or was
judged to be by the treating physician combining
the symptoms, laboratory, and imaging tests.810,18
For example, a patient was diagnosed with pneu-
monia by combining respiratory symptoms and
signs, positive tests for sputum or bronchoalveo-
lar lavage fluid culture, positive chest X-ray or
CT findings, elevated microorganism-associated
serum markers including procalcitonin, (1-3)-8-
D-glucan or virus DNA. When it was difficult to
differentiate between infection and lupus activity
in patients with negative culture tests, treatment
response to antimicrobial therapy was considered
by the treating physician to confirm the diagnosis
of infection.®

For every patient suspected of viral infection,
possible organ-specific manifestations were com-
prehensively evaluated, including pneumonia
(interstitial lung disease), hepatitis (elevated bili-
rubin, liver enzyme levels or both, and absence
of any other documented cause), retinitis (con-
firmed by an ophthalmologist). In patients clini-
cally suspected of viral infection, cytomegalovirus
(CMV) DNA and Epstein—Barr virus (EBV)
DNA were then tested in serum samples by quan-
titative PCR-based techniques. Positive CMV or
EBV DNA tests combined with objective findings
of at least one infected organ were required to
establish the diagnosis of viral infection.19:20
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All patients were followed up for at least 3 months
or until death. We chose 3months as the end-
point for follow-up because most death events
occur within a short period due to uncontrolled,
severe infection or accompanying lupus activity in
this subpopulation.

Data collection

Patient’s demographic, clinical, and laboratory
characteristics on admission and medication his-
tory were retrospectively collected as baseline
data. The detailed information about invasive
infection (sites and pathogens) were also col-
lected. The outcome was defined as all-cause
death within 3 months since baseline. According
to the outcome data, patients were divided into
two groups, deceased and survivors.

The disease activity at baseline was evaluated by
SLE Disease Activity Index 2000 (SLEDAI-2K).2!
Existing tools that have been used to evaluate
the severity of infection including gSOFA and
CURB-65 were also assessed as indicated at
baseline.!5:16

Statistical analysis

Baseline characteristics were described and com-
pared between the deceased and survivors by uni-
variable analyses followed by Bonferroni correction.
The independent sample Student’s ¢ test, Mann—
Whitney U test, Chi-square (x?) test, and Fisher’s
exact test were conducted, as appropriate.

The independent predictors for all-cause mortal-
ity within 3months were determined by multi-
variable logistic regression analysis. Candidate
predictors for the multivariable regression were
selected by expert opinion based on clinical sig-
nificance, previous studies, and feasibility.

Independent predictors were then weighted by
odds ratio (OR) values and combined to establish
a prediction model for all-cause mortality.
Predictive and discriminatory performance of the
new prediction model was examined by applying
Kaplan—Meier survival plot and ROC curve anal-
ysis and then compared with qSOFA and
CURB-65.

All above-mentioned statistical analyses were
performed using SPSS V.23 (Armonk, NY, USA)
or Graphpad 5.0 (San Diego, CA, USA) soft-
ware. Significance was defined as p<0.05.

Results

Study population

A total of 130 SLE patients complicated with
invasive infection who met the inclusion criteria
were analyzed in our cohort. Of those, a total of
50 (38.5%) patients died within the 3-month
follow-up. The mean follow-up period in the
deceased group was 3.34 = 2.54 weeks. The num-
bers of deceased patients in the 1st, 2nd and 3rd
months were 38, 9 and 3, respectively. Patients
were predominantly female (91%) with a mean
age of 43.0years on admission. The median dis-
ease duration for SLE on admission was 4.0 years
(IQR 0.5-10.0), and the median disease dura-
tion for infection (time between initial symptom
attributed to infection and admission in our
center) was 10.0days (IQR 3.8-15.0). The
detailed demographic, clinical, laboratory charac-
teristics, and medication history at baseline are
provided in Table 1.

Data on invasive infection

A total of 102 (78.5%) patients had evidence of
pathogens. A total of 28 (21.5%) patients were
clinically diagnosed as having an invasive infec-
tion by the treating physician, all of which were
pneumonia.

Among the patients with positive microbiology,
we found that 58 (56.9%) patients had bacterial
infections, 49 (48.0%) patients had fungal infec-
tions, 13 (12.7%) patients had viral infections, 7
(6.9%) patients had mycobacterium infections,
and 25 (24.5%) patients had mixed infections
(more than 1 species).

The most frequent bacteria species were
Staphylococcus  (15.7%), Klebsiella pneumoniae
(10.8%), Escherichia coli (9.8%) and Pseudomonas
aeruginosa (4.9%). The dominant fungal species
were Candida (27.5%), Aspergillus (9.8%),
Cryptococcus neoformans (4.9%), and Preumocystis
jerovect  (2.9%). The remaining pathogens
included CMYV (10.8%), Mycobacterium tubercu-
losis (6.9%), EBV (3.9%), and Nocardia (2.9%).

A total of 108 (83.1%) patients had lung infec-
tions, 23 (17.7%) patients had blood stream
infections, and 9 (6.9%) patients had a central
nervous system infection. These were the three
most frequent infection sites in our cohort, fol-
lowed by gastrointestinal (4.6%), urinary tract
(4.6%), and joint (3.8%) infections, respectively.
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Table 1. Patient’s baseline characteristics and univariable comparisons in SLE patients complicated with invasive infection in the
emergency department.

Characteristics Whole cohort (n=130)  Survivors (n=80) Deceased (n=50)  pvalue

Demographic

Age on admission [year] 42.6+14.2 40.9+13.3 45.3+15.3 0.099
Male sex 12(9.2) 8(10.0) 4(8.0) 0.703
Disease duration of SLE (year) bb+68 65+72 6.7+ b4 0.538
Disease duration of infection (day]) 15.0+21.7 14.8+17.3 15.3+27.5 0.284
SLE activity
SLEDAI score 9.0=5.9 8.4=55 9.9x6.4 0.194
Lupus nephritis 78 (60.0) 44 (55.0) 34 (68.0) 0.141
Neuropsychiatric lupus 27 (20.8) 12 (15.0) 15 (30.0) 0.040
Pulmonary hypertension® 27 (20.8) 17 (21.3) 10 (20.0) 0.864

Infection site

Lung infection 108 (83.1) 65(81.3) 43 (86.0) 0.482

Blood stream infection 23 (17.7) 9(11.3) 14 (28.0) 0.015
Laboratory tests
ESR >20mm/1h 98/129 (76.0) 65(81.3) 33/49 (67.3) 0.073
CRP elevation 103 (79.2) 58 (72.5) 45 (90.0) 0.017
Lymphocyte count <800/pl 92 (70.8) 50 (62.5) 42 (84.0) 0.009
Platelet count <10%/pl 55 (42.3) 28 (35.0) 27 (54.0) 0.033
Hypoalbuminemia (<25 g/l) 56 (43.1) 25(31.3) 31(62.0) 0.001
Hypoglobulinemia (<20g/l) 12/124 (9.7) 4/77 (5.2) 8/47 (17.0) 0.056
Urea >7.6 mmol/l 72/129 (55.8) 35(43.8) 37/49 (75.5) <0.001
Procalcitonin >0.5 wg/l 58/126 (46.0) 28/77 (36.4) 30/49 (61.2) 0.006
(1-3)-B-D-glucan >100 pg/ml 38/121(31.4) 16/73 (21.9) 22/48 (45.8) 0.006

Medication history

Maximum prednisone-equivalent dose in the  86/126 (68.3) 45/77 (58.4) 41/49 (83.7) 0.003

past =60mg/d

History of immunosuppressant use in the 78 (60.0) 43 (53.8) 35 (70.0) 0.066

past 6 months$®

History of hydroxychloroquine use 74 (56.9) 50 (62.5) 24 (48.0) 0.104
[Continued]
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Table 1. (Continued)

Characteristics Whole cohort (n=130)  Survivors (n=80) Deceased (n=50)  pvalue
Comorbidity

Diabetes 21 (16.2) 10 (12.5) 11 (22.0) 0.152
Chronic renal insufficiency 43 (33.1) 23 (28.7) 20 (40.0) 0.185
qSOFA score =2+ 916.9) 0(0.0] 9 (18.0) <0.001

Data are presented as mean = SD for continuous variables and number (frequency) (%) for categorical variables.
p values of univariable comparisons of baseline characteristics between survivors and deceased are shown (Chi-squared tests or Fisher's exact

tests were used for categorical variables and independent sample t tests were used for continuous variables, as appropriate).

*Pulmonary hypertension was globally judged on echocardiography by the treating physician.
$lmmunosuppressant use was defined as treatment with any of methotrexate, azathioprine, cyclophosphamide, mycophenolate mofetil,

cyclosporine, and rituximab.

#The quick Sequential Organ Failure Assessment (qQSOFA) score ranges 0-3 points, with 1 point each for systolic hypotension (<100 mm Hg], tachypnea
(=22/min), or altered mentation. Patients with a score =2 are associated with a greater risk of death or prolonged intensive care unit stay.

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; gSOFA, quick Sequential Organ Failure Assessment; SD, standard deviation; SLE,
Systemic Lupus Erythematosus; SLEDAI, Systemic Lupus Erythematosus Disease Activity Index.

Univariable analysis

Results of univariable comparison of baseline
parameters between survivors and deceased are
summarized in Table 1. Deceased patients had a
higher incidence of neuropsychiatric lupus, blood
stream infections, gSOFA score =2, and maxi-
mum prednisone dose in the past =60mg/d.
C-reactive protein  elevation, lymphocyte
count < 800/pl, platelet count <105/, hypoal-
buminemia (<25g/l), urea >7.6 mmol/l, procal-
citonin >0.5 pl/l, and (1-3)-B-D-glucan >100 pg/
ml were also observed more frequently in deceased
patients. By using the Bonferroni correction, the
modified critical p value (o) was determined as
0.002. Significantly higher incidence of gSOFA
score =2, hypoalbuminemia (<25g/l), and urea
>7.6mmol/l were found in the deceased than
survivors (p<0.001).

Multivariable analysis

In the final multivariable logistic regression
model, which included 10 clinically meaningful
candidate predictors, lymphocyte count <800/l
(OR=3.52, CI 95% 1.13-11.03), |urea
>7.6mmol/l (OR=3.75, CI 95% 1.25-11.22),
maximum prednisone dose in the past =60 mg/d
(OR=4.52, CI 95% 1.39-14.65), qSOFA score
(OR=5.40, CI 95% 2.20-13.27), and age on
admission (OR=1.05, CI 95% 1.01-1.09) were
independently predictive for 3-month all-cause
mortality in emergency lupus patients compli-
cated with invasive infection. However, the his-
tory of hydroxychloroquine use (OR=0.30, CI
95% 0.11-0.84) was protective (Table 2).

Establishment of risk prediction model

We combined the six independent predictors to
make a risk prediction model for all-cause mortal-
ity and denominated this new scoring model as
LUPHAS by combining the initials of the predic-
tors. All predictors were weighted by OR values,
giving a LUPHAS score ranging from 3 to 22
(Table 3).

On the basis of the LUPHAS scoring system,
apart from five patients without valid data for dose
of prednisone, all patients could be categorized
into three groups: low-risk (score 3-9), medium-
risk (score 10-15), and high-risk (score 16-22).
The mortalities were 4.9% (2/41), 45.9% (28/61),
and 78.3% (18/23) in low-risk, medium-risk and
high-risk patients, respectively, compared with the
overall mortality of 38.4% (48/125).

Evaluation of LUPHAS scoring system

The subsequent Kaplan—Meier survival analysis
indicated that the probability of all-cause death
was significantly higher for medium-risk patients
than low-risk patients (p<<0.0001).In addition,
the high-risk patients had an even higher proba-
bility of all-cause death than medium-risk patients
(p=0.005), according to the LUPHAS score
(Figure 1).

ROC curve analysis indicated that the LUPHAS
score could effectively predict all-cause mortality
in this population (area wunder the curve
[AUC] =0.86, CI 95% 0.79-0.92), with a sensi-
tivity of 79.2% and a specificity of 80.5%.
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Table 2. Multivariable logistic regression model for 3-month all-cause death in SLE patients complicated with invasive infection in
the emergency department.

Predictors p value OR Cl 95%
Age 0.029 1.05 1.01-1.09
SLEDAI score 0.495 1.03 0.95-1.12
Lymphocyte count <800/l 0.031 3.52 1.13-11.03
Hypoalbuminemia (<25g/l) 0.352 1.62 0.59-4.46
Urea >7.6 mmol/l 0.018 3.75 1.25-11.22
Blood stream infection 0.112 3.01 0.77-11.67
Maximum prednisone dose in the past =60 mg/d 0.012 4.52 1.39-14.65
History of immunosuppressant use in the past 6 months 0.063 2.85 0.95-8.56
History of hydroxychloroquine use 0.022 0.30 0.11-0.84
gqSOFA score <0.001 5.40 2.20-13.27

Predictors highlighted in bold are significantly associated with all-cause mortality.
OR, odds ratio; qgSOFA, quick Sequential Organ Failure Assessment; SLE, systemic Lupus Erythematosus; SLEDAI, Systemic Lupus Erythematosus

Disease Activity Index.

In addition, the LUPHAS score performed better
than the gqSOFA score [area under the curve
(AUC)=0.69, CI 95% 0.59-0.78] (sensitivity
64.0%, specificity 67.5%) when predicting the
short-term mortality of emergency lupus patients
with invasive infection in our cohort.

Similarly, in the subgroup of patients with lung
infection (z=108), the discriminatory perfor-
mance of the LUPHAS score was also superior
than the CURB-65 score (AUC=0.69, CI 95%
0.59-0.80) (sensitivity 39.5%, specificity 87.7%)
(Table 4).

Discussion

In this study, based on a large emergency cohort
of SLE complicated with invasive infection, we
reported an extremely high short-term all-cause
mortality rate (38.5%), highlighting that special
attention should be paid to these immunocom-
promised patients. Several independent predic-
tors were successfully identified and a convenient
mortality risk prediction model LUPHAS score
was established. To the best of our knowledge,
the LUPHAS score is the first available mortal-
ity risk prediction model in emergency patients
with SLE and invasive infection. The LUPHAS
model integrates several clinical and laboratory

parameters including age, vital sign, medication
history, and routine blood tests. All of these can
be easily obtained in an appropriate manner
when a lupus patient presents in the emergency
department. Therefore, this applicable tool
could assist the emergency physicians and rheu-
matologists to identify those patients at higher
risk and to provide efficient triage for them, as
well as appropriate management. We recom-
mend the patients at high-risk according to their
LUPHAS score should be referred to an inten-
sive care unit as soon as possible due to the
extremely high mortality (Figure 2).

Among the predictors reported in our cohort,
older age and previous exposure of high-dose
glucocorticoids are the well-known risk factors
for serious infection in SLE. In addition, previ-
ous use of antimalarial drugs has proved to be
protective for infection in multiple studies. Of
interest, the decreased peripheral lymphocyte
count and elevated urea concentration were first
identified as predictive for all-cause mortality in
this population. The former parameters, easily
accessed via complete blood count tests, could
be a crude surrogate marker for the cellular
immune function. The latter could be a com-
posite indicator for renal function and catabo-
lism, which is frequently elevated in critical
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Table 3. Establishment of the LUPHAS scoring
system.

Predictors Points
L Lymphocyte count

=800/p.l L

<800/pl 4
u Urea

<7.6mmol/l 1

>7.6mmol/l b
P Maximum Prednisone dose in

the past

<60mg/d 1

=60mg/d 5
H History of Hydroxychloroquine

use

Yes -3

No 0
A Age, year

<20 1

21-40 2

41-60 3

>60 4
S gSOFA score

0 0

1 3

=2 6

LUPHAS score was established by combining independent
predictors, weighted by odds ratio values.
gSOFA, quick Sequential Organ Failure Assessment.

patients. As expected, the gSOFA score, a com-
mon evaluation tool widely used in the field of
emergency and critical care, was determined to
be an independent predictor for mortality in our
cohort. To the best of our knowledge, such
composite parameters reflecting the vital signs
have never been assessed in previous similar
studies of SLE patients. In addition, we weighted
the hazards of various risk factors so that a

quantified scoring system could be established.
This novel risk-staging system would be an
applicable tool for fast evaluation and stratifica-
tion of patients.

Using ROC curve analysis, the LUPHAS score
was shown to be capable of predicting short-term
all-cause mortality and performed better than the
qSOFA score alone. Because the lungs are the
most frequent site of infection in lupus patients,
the LUPHAS score provided a superior evalua-
tion tool to the CURB-65 score in this specific
subpopulation. Our data reinforced that invasive
infection in SLE is a complicated, heterogeneous
clinical condition that requires a multidimen-
sional prediction tool.

Our ‘Emergency-Rheum’ multidisciplinary app-
roach attempted to integrate the first-aid skill of
emergency physicians and the specialized knowl-
edge of rheumatologists. This system could help
to identify severe clinical conditions in patients
with rheumatic diseases, therefore, the appropri-
ate interventions could be implemented more
appropriately and efficiently, as we have shown
previously when managing patients with SLE-
associated pulmonary hypertension in the emer-
gency setting.22:23 Further prospective studies
are required to address the question whether this
approach, combined with a LUPHAS-guided
triage protocol could eventually improve the
short-term prognosis for patients with SLE inva-
sive infections.

There are several limitations in our study. First,
due to the retrospective study design, there is
missing data issues that frequently presented in
the real-life cohort. The parameters with >10%
missing values (e.g. lymphocyte subset count
by flow cytometer, and levels) could rarely be
considered for multivariable analysis. Therefore,
we could have missed some potential predic-
tors. Second, as a result of the observational
design, we did not evaluate the effect of antimi-
crobial treatment on the outcomes. However,
antimicrobial therapy always depends on the
individual disease severity and specific microor-
ganism and it is, therefore, difficult to accu-
rately exclude the influence of treatment in an
unselected heterogeneous cohort. In addition,
there is a meaningful treatment-by-indication
error in observational studies, making interpre-
tation of the results difficult. Third, we have
already verified the new prediction model in
our prospective validation cohort. However,
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Low-risk 41 4 41 41 40 40 39
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High-risk 23 18 1 7 7 7 6

Figure 1. Kaplan-Meier survival plot for time to all-cause death during follow-up depending on the LUPHAS

risk categories.

Table 4. Discriminatory performance of LUPHAS score compared with gSOFA score and CURB-65 score by

receiver operating characteristic (ROC) curve analysis.

Model AUROC (CI 95%) Sensitivity Specificity
Total population (n=130)
LUPHAS 0.86 (0.79-0.92) 79.2% 80.5%
qSOFA 0.69 (0.59-0.78) 64.0% 67.5%
Subgroup of lung infection (n=108)
LUPHAS 0.84 (0.76-0.92) 78.0% 79.4%
CURB-65 0.69 (0.59-0.80) 39.5% 87.7%

The quick Sequential Organ Failure Assessment (qSOFA] score ranges 0-3 points, with 1 point each for systolic hypotension
(<100mm Hg), tachypnea (=22/min), or altered mentation. Patients with a score =2 are associated with a greater risk of

death or prolonged intensive care unit stay.

CURB-65 is a validated clinical assessment tool for predicting mortality in patients with community-acquired pneumonia,
including confusion, urea >7mmol/L, respiratory rate >30/min, low blood pressure (systolic <90 mm Hg, or diastolic
<60mm Hg, or both] and age =65. Patients with a score =2 are associated with a higher mortality and hospitalization

needs to be considered.

AUROC, area under receiver operating characteristic curve; gSOFA, the quick Sequential Organ Failure Assessment.

external validation with qualified data from
other centers is required to confirm our find-
ings. Finally, it is worth highlighting that the
prediction model in our study was derived from
a relatively heterogeneous cohort in the emer-
gency condition, with mixed pathogen-based
and clinical diagnoses, and a combination of
various infection types. The results should not
be over-interpreted and extrapolated to the
overall lupus population.

Conclusion

In this large emergency cohort of lupus patients
complicated with invasive infection, an impres-
sively high short-term all-cause mortality was
recorded, highlighting that special attention
should be paid to these patients. Several inde-
pendent predictors for all-cause mortality were
successfully identified in our study. The real-
world evidence-based on the LUPHAS score
could be a promising tool for the fast evaluation
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Figure 2. Recommended triage flow chart for SLE patients complicated with invasive infection admitted into

the emergency department.

and risk stratification of this population in clinical 2.

practice.
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