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Abstract \

Background: Overall survival of systemic lupus erythematosus (SLE) patients significantly increased in recent decades, however,
the relative risk of mortality is still high. Long-term survival outcome of pediatric SLE remains unclear. This study aims to explore
the long-term survival rate and its predictors in patients with systemic lupus erythematosus (SLE).

Methods: A retrospective, hospital-based cohort study was performed between 2004 and 2018 in a tertiary referral medical
center in Taiwan. Data on comorbidities, medications, and causes of admission were collected for risk factor analysis using time-
dependent multivariate Cox proportional hazards models.

Results: A total of 2392 adults and 115 pediatric SLE patients were enrolled (female, n = 2157 and 95, respectively). The 10-year
survival rates were 93.2%, 90.2%, 98.9%, and 100% in adult women, adult men, girls, and boys with SLE, respectively. The overall
mortality rate was 2.09 case/100 patient-years (PY) for male SLE and 1.39 case/100 PY for female SLE patients. Male SLE patients
did not have a statistically significantly higher mortality rate than female SLE patients in each age stratification. Infectious disease (n =
119), heart failure (n = 21), and cerebrovascular accident (n = 14) were the leading causes of death in adult SLE patients. Advanced age
(hazard ratio [HR]: 1.04, 95% confidence interval [Cl]: 1.03-1.05), treatment with mean dosage of systemic glucocorticoid equivalent to
>10mg/d of prednisolone (HR: 1.71, 95% ClI: 1.14-2.57), comorbidities with malignancy (HR: 1.94, 95% Cl: 1.22-3.09), chronic kidney
disease (HR: 1.86, 95% Cl: 1.25-2.77), hypertension (HR: 1.42, 95% Cl: 1.01-1.98), and admission due to bacterial pneumonia (HR:
1.92, 95% Cl: 1.12-3.31) and sepsis (HR: 2.78, 95% Cl: 1.51-5.13) were independent risk factors for mortality in SLE patients.
Conclusion: SLE patients with advanced age, malignancy, chronic kidney disease, hypertension, treated with a higher average
dosage of glucocorticoids, and admission due to bacterial pneumonia and sepsis have an increased risk of mortality.

Keywords: Chronic kidney disease; Glucocorticoid; Hypertension; Malignancy; Mortality; Risk factor; Sepsis; Systemic lupus
erythematosus

1. INTRODUCTION

Systemic lupus erythematosus (SLE) is a disease characterized
by immune disorders that involves multiple organs and systems
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through autoimmunity and systemic inflammations. SLE is also
associated with irreversible damage to multiple organs if the dis-
ease activity is not adequately controlled by immunosuppressive
agents. Thus, SLE patients also have an increased mortality rate
than the general population.'=* Although the treatment of SLE
has progressed in recent decades, its relative risk of mortality is
high.>* The attempt to improve survival in SLE patients cannot
neglect the management of risk factors of mortality.

SLE patients who are men” with a larger cumulative steroid
exposure,®’ advanced age with comorbidities,'®"" and pres-
ence of serious infections? have an increased risk of mortality.
Infectious diseases, cardiovascular diseases, and malignancy are
the common causes of death in SLE patients.'>'* However, the
impact of sex difference on long-term survival remains contro-
versial in SLE.!5!¢ In addition, several risk factors only predict a
120-day survival,’ risk factors of long-term mortality, especially
predictors of 10-year mortality, were not fully investigated so
far. The rate of long-term end organ damage is reported to be
high in children with SLE.!” Further, few studies described long-
term survival outcome in pediatric SLE patients.
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To improve the survival in SLE patients, we explored detailed
comorbidities that affect the survival in SLE patients as well
as the long-term outcome in adult and pediatric SLE patients.
Longitudinal cohorts of adult and pediatric SLE patients of a ter-
tiary referral medical center in Taiwan were utilized. SLE-related
characteristics and long-term survival rates were analyzed.

2. METHODS

2.1. Patient enrollment

The outpatient and discharge notes from Taipei Veterans General
Hospital between November 20, 2004, and June 23,2018, were
retrospectively reviewed, and 3186 patients who ever received
hospital admissions with diagnostic codes of SLE were identi-
fied. The diagnostic codes of SLE are included in Supplementary
Table 1 (http:/links.lww.com/JCMA/A160). The index date of
enrollment was defined as the date that the patient started to
receive outpatient care or underwent hospitalization in our hos-
pital. The pediatric SLE patients were identified based on the
age of disease onset <18 years and the adult patients were those
with a disease onset of 218 years.!'® We excluded the patients
who were followed up for <2 weeks (n = 679). Finally, a total
of 2507 patients were enrolled in this study. The study proto-
col was approved by the Institutional Review Board (IRB) of
Taipei Veterans General Hospital (2017-03-010C and 2020-07-
026CC). The waiver of the requirement of the informed consent
form was approved by the IRB since this study was based on
retrospective chart reviews.

2.2. Study endpoints

The endpoint of this study was the survival status of each
patient. The follow-up period was continued until the occur-
rence of mortality or termination of the database. For the dead
SLE patients, the cause of death was verified according to the
death certificates prescribed by the primary care physicians and
two independent rheumatologists (C.-C. Lai and Y.-S. Sun).

2.3. Risk factor analysis of mortality

The background characteristics and comorbidities that may
influence the mortality rate were identified using the medical
records or relevant diagnostic codes in outpatient and discharge
notes. These comorbidities included hypertension, diabetes,
chronic kidney disease (CKD), cerebrovascular accident, deep
vein thrombosis (DVT), viral hepatitis, gouty arthritis, antiphos-
pholipid syndrome, and previous abortions. To study the impact
of malignant neoplasms on mortality in SLE patients, the most
common causes of cancer mortality were identified by the diag-
nostic codes in discharge notes (Supplementary Table 1, http:/
links.Iww.com/JCMA/A160). Medications and therapeutics
include the use of antiplatelet agents, anticoagulants, novel oral
anticoagulants (dabigatran, rivaroxaban, apixaban, and edoxa-
ban), and plasma exchange were collected. Other risk factors
included the immunosuppressants and average daily dosage of
systemic glucocorticoids in prednisolone or its equivalence that
were used during the study period, admission times, history of
intensive care unit (ICU) admission, sepsis that requires vaso-
pressors despite fluid resuscitations, and causes of admission.

2.4. Statistical analysis

Categorical data were analyzed by y? test and numerical data
by Student’s ¢ test. To identify the influence of sex differences
in survival status, the adult and pediatric SLE patients were
grouped according to sex and further analyzed in different age
subgroups. The age- and sex-specific mortality rate (per 100 PY)
and mortality rate ratio (95% confidence interval [CI]) for male
compared to female SLE patients were calculated according to
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Poisson distribution. To explore the risk factors of mortality
in the SLE patients, including the time-varying comorbidities
and causes of hospital admission, a Cox proportional hazards
model with time-dependent covariates was utilized. Parameters
with a p value <0.05 were all included in the multivariate analy-
sis. The survival status was estimated by Kaplan-Meier method
and Mantel-Haenszel test. A p value <0.05 was considered sta-
tistically significant. SQL Server 2012 (Microsoft, Redmond,
WA, USA) was used for data linkage, processing, and sampling.
All statistical analyses were performed with IBM SPSS (version
19; Chicago, IL, USA), R foundation (R) version 4.1.2 (2021-
11-01), or StataSE (version 11; College Station, TX, USA)
software.

3. RESULTS

3.1. Characteristics of the enrolled SLE patients

A total of 2392 adult and 115 pediatric SLE patients were
enrolled in this study. The background characteristics of the
adult and pediatric patients are revealed in Tables 1 and 2,
respectively.

These patients were followed up for a median (interquar-
tile range) of 4.1 (1.5-8.1) years for adult SLE patients and
6.8 (2.7-10.3) years for pediatric SLE patients. Female sex
accounted for the majority of the enrolled populations (whole
SLE: 89.8%, adult SLE: 90.2%, and pediatric SLE: 82.6%). A
minority of these patients had biopsy-proven lupus nephritis
(LN). The classification of LN did not differ between women
and men (Supplementary Table 2, http:/links.lww.com/JCMA/
A160).

In the adult SLE cohort, the mean (standard deviation [SD])
enrollment age in women and men was 41.3 (14.4) years and
48.0 (20.1) years, respectively. The mean enrollment age was
statistically lesser in women with SLE than that in men (p <
0.001). There were several other characteristics with sex dif-
ferences that exist in the adult SLE patients. As compared to
women with SLE, male SLE patients had significantly higher
rates of hypertension, coronary artery disease, CKD, cerebro-
vascular accident, and gouty arthritis and were treated more
frequently with clopidogrel (Table 1).

Breast cancers, followed by lung cancers, colonorectoanal
cancer, and non-Hodgkin’s lymphoma were the most com-
mon cancer types in adult female SLE patients. Although no
difference was found between female and male SLE patients
in terms of overall malignancy rate, men with SLE experi-
enced a significantly higher rate of non-Hodgkin’s lymphoma
(2.1% vs. 0.6%), hepatobiliary cancer (2.6% vs. 0.6%), and
esophageal cancer (0.9% vs. 0.05%) than women. Male SLE
patients had a significantly higher rate of ICU admission than
female patients (22.1% vs. 14.5%, p = 0.002). In terms of
the cause of admission, male SLE patients had a significantly
higher rate of bacterial pneumonia (11.1% vs. 6.1%, p =
0.003) than female SLE patients. The 5-year survival rates
were numerically lower in male than in female SLE patients
(91.9% vs. 94.9%).

The pediatric SLE patients were enrolled at a mean (SD) age
of 14.4 (3.4) years in girls and 13.9 (5) years in boys (Table 2).
These patients were followed up for 6.4 (5.6-7.1) years. As com-
pared to boys with SLE, the girls with SLE had a significantly
higher rate of hypertension (23.2% vs. 0, p = 0.017) and treat-
ment with systemic glucocorticoids during the follow-up period
(88.4% vs. 70%, p = 0.035). No statistical difference was found
in terms of admission times, ICU admission rate, the specific
cause of admission, and survival status between the girls and
boys with SLE. The 5-year and 10-year survival rates were
99.1% and 99.1% for all children, 98.9% and 98.9% for girls,
and 100% and 100% for boys with SLE, respectively.
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Table 1 (Continued)

Background characteristics of the adult systemic lupus erythe- Parameter Women (n =2157) Men (n = 235) p
matosus patients CMV infection 13(0.6) 0 0.233
Parameter Women (n =2157) Men (n = 235) p Pulmonary embolism 5(0.2) 1(0.4) 0.573

5-y survival status 2048 (94.9) 216 (91.9) 0.050

Enrollment age, y 41.3 (14.4) 48.0 (20.1) <0.001 ,
Follow-up period, y 5.0 (3.8) 423.7) 0.004 10-y survwgl status 2010 (93.2) 212 (90.2) 0.092
Lupus nephritis? 202 (9.4) 26 (11.1) 04 Overall survival status 2000 (92.7) 212 (90.2) 0.166
Comorbidity Data were presented as number (%) or mean (standard deviation).
Hypertension 607 (28.10) 102 (43.4) <0.001 “0nly available in 228 patients.
Chronic kidney disease 274 (12.7) 47 (20.0) 0.002 "Dose of systemic glucocorticoid is converted into prednisolone or its equivalence.
Antiphospholipid syndrome 274 (12.7) 27 (11.5) 0.594 ARDS = adult respiratory distress syndrome; CMV = cytomegalovirus; HSV = herpes simplex virus;
Coronary artery disease 116 (5.4) 33(14.0) <0.001 ICU = intensive care unit; NOAC = novel oral anticoagulants; VZV = varicella zoster virus.
Cerebrovascular accident 114 (5.3 20 (8.5) 0.041
Malignancy 147 (6.8) 22 (9.4) 0.148 3.2. Sex difference in survival status of SLE patients
Breast cancer 34 (1.6) 0 0.104 To investigate the impact of sex differences on overall survival
Lung cancer 24(11) 3(1.9) 0.821 status, we analyzed the difference in mortality rates based on sex
Colonorectoanal cancer 14(0.6) 3(1.3) 0.277  in each age subgroup (Table 3).
Non-Hodgkin's lymphoma 13(0.6) 5(@2.1) 0.010 The overall mortality rates were 2.09/100 PY for male SLE
Ovarian cancer 13(0.6) 0 0.233 and 1.39/100 PY for female SLE patients. No statistically sig-
Hepatobiliary cancer 12 (0.6) 6 (2.6) 0.001 nificant higher mortality rate was found for male SLE patients
Cervical cancer 10(0.5) 0 0296  as compared to female SLE patients (Table 3).
Leukemia 9.(0.4) 1(0.4) 0.985
Uterine cancer 7003 0 0.382  3.3. Cause of death among the SLE patients
Renal cellular carcinoma 703 0 0.382 A total of 157 women and 23 men with SLE died during the fol-
Bladder cancer 4(0.2) 2(0.9 0.053  Jow-up period. The causes of death are summarized in Table 4.
Gastric cancer 402 104 0.444 The most common causes of death in female SLE patients
Oral cancer 4(02) 2(0.9) 0.053  were infectious diseases (65% of all mortality cases), followed
Pancreatic cancer 402 0 0.509 by heart failure (12.1%), cerebrovascular accidents (8.9%), pul-
Nasopharyngeal cancer 2(0.1) 0 0.641 monary hemorrhage (8.3%), and malignancy (8.3%). Infectious
Esophageal cancer 1(0.09 2(09) 0.00T " giseases were also a common cause of death in male SLE patients
Gouty arthritis 91(4.2) 25(10.6) <0.001 (73.9%). The other causes of death in male SLE patients were
Viral hepatitis 62(2.9) 12(6.1) 0067 malignancy (13%) and heart failure (8.7%). Pneumonia was the ®
Deep vein thrombosis 39(1.8) 6(2.6) 0425 ot common infectious disease that led to death in both sexes.
Diabetes melitus 35(1.6) 834 0.051 Two female children with SLE died during the study period;
Previous abortion 13008 0 0233 the cause of death was pneumonia (n = 1) and blood-stream
Medication and therapeutics infection (n = 1).
Systemic glucocorticoid 1736 (80.5) 174 (74.0) 0.019
Prednisolone >10mg/d" 371 (17.2) 42(17.9) 0883 3 4. Risk factors of mortality in SLE patients
Hydroxychloroquine 1187 (55.0) 104 (44.3) 0.002 . . .
Azathioprine 895 (41.5) 83 (35.3) 0.068 To explo1_re the risk factor .of_ r_nortahty, background ghgracterls-
Mycophenolate 405 (18.9) 51 217) 0278 tics, medications, comprbldltles, and causes of admission were
Calcineurin inibitor 212(9.8) 24(10.2) 0g51  analyzed and summarized in Table 5.
Methotrexate 101 (4.7) 1043 0.768 The mul.tlvarlable model revealed that the enrollment age
Leflunomide 36 (1.7) 407 0.970 (hazard ratio [HR]: 1.04, 95% CI: 1.03-1.05), use of predniso-
Rituximab 180 6.3 218.9) 0.756 lone qu%lV.a.ICHt dpse of ?10mg/d (HR:1.71,95% CI: 1.14-2.57),
Belimumab 5(0.2) 0 0.460 comorbidities with malignancy (HR: 1.94, 95% CI: 1.22-3.09),
Aspirin 409 (19) 52 (22.1) 0.243 CKD (HR: 1.86, 95% CI: 1.25.—2..77), hypertenswq (HR: 1.42,
Clopidogrel 7139 22.0.4) <0.001 95% CI: 1.01-1.98), and admission due to 'bacterlal pneumo-
Warfarin 200 (9.3) 27 (11.5) 0271 nia (HR: 1.92; ?5% CI: 1.12-3.31) and sepsis (HR: 2.78,.95%
Enoxaparin 20 0.9) 2(0.9) 0.908 CIL: 1.5 1—5 .13) independently 1ncreas§d .t}.le r}sk of .mort.ahty in
Heparin 7039 2(0.9) 0211 SLE patients (Table 3). OFher comorbidities, including dlgbetes,
NOAC 13(0.6) 3(1.3) 0.229 DVT, cerebrovascular acc;dgnt, gout, or coronary artery dlsegse,
Plasma exchange 57 (2.6) 6 (2.6) 0.935 aqd qther causes of adm}ssmn did not independently associate
Admission time(s) 4956) 46(4.8) 0.448 with increased mqrtahty in SLE patients. '
Admission >8 fimes 405 (18.8) 38 (16.2) 0.329 To cqnﬁrm the impact of the above 1ndependent r}sk faqtors,
ICU admission, ever 313 (14.5) 52 (22.1) 0.002 the survival rates estimated by Kaplan-Meier analysis are illus-
Cause of admission trated in Fig. 1. Among the age subgroups, the survival rates
Bacterial pneumonia 131 (6.1) 26 (11.1) 0.003 decreased with the advanced age during the follow-up peripd
Sepsis 106 (4.9) 16 (6.8) 0.210 (log—rapk p for treqd <.0.001,'F1g. 1A).SLE patients treated with
Acute kidney injury 69 (3.2) 13 (5.5 0.062 systemic glucocortlcmd equlvalen_t to pI:CdnlSOlOHC >10mg/d
V2V or HSV infection 66 (3.1) 12 5.1) 0.093 (log—rank p = 0.003, Fig. 1B), having mahgna.ncy (log-rank p <
Respiratory failure or ARDS 51 (2.4) 730 0561  0.001, Fig. 1C), CKD (log-rank p = 0.001, Fig. 1D), hyperten-
Pulmonary edema 14 (0.6) 401.7) 0.076 sion (l.og-rank p =_0.027, Fig. 1E), hospltal.admlsswn due to
Meningitis 13(0.6) 0 0.233 bacterial pneumonia (log-rank p < 0.001, Fig. 1F), and sepsis
(log-rank p < 0.001, Fig. 1G) had significantly lower survival
(Continued) rates than patients without the above factors.

1046

Www.ejcma.org

‘ ‘ CA9_V85N11_Text.indb 1046 @ 31-Oct-22 15:01:46 ‘ ‘



Original Article. (2022) 85:11

Background characteristics of the pediatric systemic lupus
erythematosus patients

J Chin Med Assoc

The mortality rate and mortality rate ratio among different sub-
groups of SLE patients

Parameter Girls (n = 95) Boys (n = 20) p
Enroliment age, y 14.4 (3.4) 13.9 (5.0) 0.547
Follow-up period, y 6.6 (4.1) 5.2 (4.0) 0.149
Lupus nephritis® 15(15.8) 5 (25) 0.323
Comorbidity
Hypertension 22 (23.2) 0 0.017
Antiphospholipid syndrome 15(15.8) 2(10) 0.507
Chronic kidney disease 10 (10.5) 4(20.0) 0.239
Medication and therapeutics
Systemic glucocorticoid 84 (88.4) 14 (70) 0.035
Prednisolone >10mg/d° 8(8.4) 3(15) 0.363
Hydroxychloroquine 64 (67.4) 10 (50) 0.140
Azathioprine 46 (48.4) 8 (40) 0.493
Mycophenolate 32 (33.7) 9 (45) 0.337
Calcineurin inhibitor 20 (21.1) 5(25) 0.697
Methotrexate 2(2.1) 0 0.513
Rituximab 8(8.4) 4(20) 0.124
Belimumab 0 1) 0.029
Aspirin 10 (10.5) 0 0.129
Clopidogrel 8 (8.4) 0 0.178
Warfarin 8(8.4) 0 0.178
Heparin 1(1.1) 1) 0.220
Plasma exchange 7(7.4) 1) 0.705
Admission time(s) 8.5(9.9 9.6(7.2) 0.662
Admission >8 times 36 (37.9) 11 (65.0) 0.157
ICU admission, ever 22 (23.2) 5(25.0) 0.860
Cause of admission
VZV or HSV infection 6(6.3) 3(15) 0.189
Acute kidney injury 6 (6.3) 0.556
Bacterial pneumonia 5(.3) 1) 0.962
Sepsis 6 (6.3 0 0.248
Respiratory failure or ARDS 2(1) 0 0.513
Influenza 2(2.1) 0 0.513
5-y survival status 94 (98.9) 20 (100) 0.645
10-y survival status 94 (98.9) 20 (100) 0.645
Overall survival status 93(97.9) 20 (100) 0.513

Data were presented as number (%) or mean (standard deviation).

“Only available in 20 patients.

"Dose of systemic glucocorticoid is convered into prednisolone or its equivalence.

ARDS = adult respiratory distress syndrome; HSV = herpes simplex virus; ICU = intensive care unit;
VZ\V = varicella zoster virus.

4. DISCUSSION

Adult and pediatric SLE patients who ever received hospital
admission were investigated and the 10-year survival rates were
all >90% in both sexes. Additionally, our data revealed that chil-
dren with SLE have more favorable survival outcomes than adult
SLE patients. Breast cancer, lung cancer, colonorectoanal cancer,
and non-Hodgkin’s lymphoma were the leading malignancies
in female SLE patients in our cohort. We also found that the
advanced age had a higher impact on survival than sex differ-
ence. The mortality rate increased when the adult SLE patients
were treated with an average dose of systemic glucocorticoids
equivalent to prednisolone >10 mg/d and hospitalized for bacte-
rial pneumonia and sepsis. Moreover, our data discovered that
comorbidities with malignancy, CKD, and hypertension reduce
the survival rate of SLE patients.

Compared to general populations, SLE patients have rela-
tively higher mortality rates.’»® The 10-year survival rate in
the present study falls within the range of recent investigations
(68.8%-94.9%).4>1922 Due to the development of novel phar-
maceutical agents, the trend in mortality rates decreased in
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Mortality rate, per 100

patient-years (95% Cl) Mortality rate ratio p

Age subgroup Male SLE Female SLE (95% CI)

0-17y 0 0.32 (0.08-1.27) 0(0-32.36) 0.737
18-30y 1.23(0.4-3.78) 0.85(0.59-1.23) 1.44(0.28-4.64)  0.528
31-40y 0.42 (0.06-2.97) 1.1(0.78-1.56)  0.38(0.01-2.28)  0.348
41-50y 2.81(1.28-6.18) 1.1(0.75-1.63) 2.55(0.85-6.36)  0.06

51-60y 1.31(0.33-5.17)  2.5(1.8-347)  0.52(0.06-2.03)  0.389
61-70y 4.08 (1.05-15.84) 3.79 (2.56-5.61) 1.08(0.12-4.33)  0.854
>70y 9.08 (4.87-16.93) 6.66 (3.85-11.5) 1.36(0.51-3.53)  0.484
Total 2.09(1.39-3.13) 1.39(1.19-1.63) 1.5(0.92-2.33)  0.081

Cl = confidence interval; SLE = systemic lupus erythematosus.

Causes of death among the adult and pediatric SLE patients

Parameter Women Men
Adult SLE patient n=157 n=23
Infectious disease 102 (65) 17 (73.9)
Pneumonia 46 (29.3) 11(47.8)
Intra-abdominal infection 15(9.6) 3(13)
Soft tissue infection 12 (7.6) 0
Blood-stream infection, including IE 6(3.8) 28.7)
Invasive fungal infection 4(2.5) 2(8.7)
Pancreatitis 3(1.9 0
Meningitis 2(1.3 1(4.3)
Urosepsis 2(1.3 0
Heart failure 19(12.1) 2(8.7)
Pulmonary arterial hypertension 6 (3.8) 0
Myocardial infarction 5(3.2) 14.3
Arrhythmia 2(1.3) 0
Cerebrovascular accident 14 8.9 0
Intracranial hemorrhage 9(5.7) 0
Subarachnoid hemorrhage 3(1.9) 0
Cerebral infarction 3(1.9 0
Malignancy 13(8.3) 3(13)
Pulmonary hemorrhage 138.3) 0
SLE 2(1.3 0
Catastrophic antiphospholipid syndrome 0 14.3
Posterior reversible encephalopathy syndrome 1(0.6) 0
Pediatric SLE patient n=2 n=0
Infectious disease 2 (100) 0
Pneumonia 1(50) 0
Blood-stream infection 1(50) 0

Data were presented as number (%).
|E = infected endocarditis; SLE = systemic lupus erythematosus.

recent years as compared to that few decades ago."*?3?* Ethnic,
geographic, and secular changes and social-economic differ-
ences contribute to the heterogeneity of survival rates in SLE
patients. Our study specifically enrolled SLE patients with his-
tory of hospitalizations, which would be more severe in disease
activities than patients who just require outpatient care.

Male SLE patients were recognized to have a higher age of
SLE disease onset, more severe disease in both renal and extra-
renal manifestations, and higher lupus-related organ dam-
age, end-stage renal disease, and higher mortality rates.”!52?
The enrollment age of male SLE patients was also found to be
higher than female patients in our adult cohort. Several comor-
bidities including hypertension, CKD, and cerebrovascular acci-
dents were more prevalent in men than in women, which are
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Multivariable analysis for the risk factors of mortality among the
adult and pediatric systemic lupus erythematosus patients

Parameter HR (95% CI) p
Enroliment age, y 1.04 (1.03-1.05) <0.001
Prednisolone >10mg/d 1.71 (1.14-2.57) 0.010
Comorbidity
Malignancy 1.94 (1.22-3.09) 0.005
Chronic kidney disease 1.86 (1.25-2.77) 0.002
Hypertension 1.42 (1.01-1.98) 0.042
Diabetes mellitus 1.96 (0.94-4.08) 0.073
Deep vein thrombosis 1.43 (0.58-3.52) 0.352
Cerebrovascular accident 1.14 (0.64-2.05) 0.658
Gout 1.64 (0.99-2.70) 0.051
Coronary artery disease 1.30 (0.77-2.20) 0.326
Cause of admission
Bacterial pneumonia 1.92 (1.12-3.31) 0.018
Sepsis 2.78 (1.51-5.13) 0.001
Acute kidney injury 1.42 (0.67-3.00) 0.367
Respiratory failure or ARDS 1.35(0.48-3.81) 0.576
Cytomegalovirus infection 2.20(0.49-9.78) 0.302

ARDS = adult respiratory distress syndrome; CI = confidence interval; HR = hazard ratio.

consistent with the findings of previous studies.”!>!® However,
we did not find a statistically significant higher mortality rate
ratio for male SLE as compared to female SLE patients. Several
studies also revealed that the mortality rate in male SLE patients
was not statistically different from that in female patients.®!'%!6

Exposure to systemic glucocorticoids is considered to increase
the mortality rate of SLE. Cumulative exposure of systemic glu-
cocorticoids or recent high-dose glucocorticoid treatment has
the risk of invasive fungal infections and is associated with an
increased risk of mortality in SLE.®?2¢ Furthermore, the pre-
sent study revealed that the average daily dose of systemic glu-
cocorticoids equivalent to >10mg of prednisolone increases
the mortality in adult SLE patients who ever received hospital
admission. A higher average daily dose of steroid treatment is
aimed to control disease activities in severe SLE patients, and
the risk of sepsis usually increased according to our risk factor
analysis.
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SLE patients have increased rate of multiple malignancies,
including lymphoma, hematologic malignancy, cancer of the
lung, cervix, thyroid, and bladder.?”?®* Malignancy remains the
major cause of death reported in many SLE studies."** All
of the abovementioned cancers were found in our adult SLE
cohort. Breast cancer, lung cancer, colonorectoanal cancer, and
non-Hodgkin’s lymphoma were the most common cancer types
in female SLE; hepatobiliary cancer, non-Hodgkin’s lymphoma,
lung cancer, and colonorectoanal cancers were the leading can-
cer types in male SLE patients. The mortality rate would mark-
edly increase with the advanced staging of malignancy and
could decrease with the remission of the tumor under treatment.
Additionally, malignancy independently increased the mortality
rate in our time-dependent multivariable Cox proportional haz-
ard model. Although one meta-analysis indicated that the stand-
ardized mortality ratio (SMR) did not increase in SLE patients
with cancer,” several issues still need to be addressed. First, the
equivalent cancer-specific SMR in SLE still cannot exempt its
survival impact on SLE patients. Malignancy remains the major
cause of death reported in many studies.'**!* Second, the com-
position of cancer types, staging, and treatment responses may
differ in each ethnic and geographic region.

Hypertension, mean daily dose of prednisolone >5mg/d,
antiphospholipid syndrome, and cumulative organ damage were
associated with the development of thrombotic events in SLE.>
Hypertension was associated with more severe renal intersti-
tial fibrosis and tubular atrophy in patients with LN and was
also an independent predictor of mortality.>! We further found
that hypertension and CKD increased the mortality rate of SLE
patients. According to the present data, aggressive monitoring
and management of hypertension is a crucial treatment target
in all SLE patients.

Infectious diseases, cardiovascular diseases, and malignancy
were major causes of death in our adult SLE patients, and the
findings are consistent with many previous studies. 2#121419.20,32
Judicious use of systemic glucocorticoids and early diagnosis
and precise treatment of infections could improve the survival
status in SLE patients. However, no universal protocols for infec-
tion surveillance were developed and validated till date. Thus,
we suggest to be aware of the signs and symptoms of infectious
diseases, especially for SLE patients with a history of hospital
admission.
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Fig. 1 The Kaplan-Meier survival estimates for the systemic lupus erythematosus patients according to the age subgroups (A), use of systemic glucocorticoids
equivalent to prednisolone >10mg/d (B), comorbidities with malignancy (C), CKD (D), hypertension (E), and medical history of bacterial pneumonia (F), and sepsis

(G). Pred = prednisolone; CKD = chronic kidney disease.
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Our study has several limitations. First, the study was a sin-
gle-center study, and the findings cannot be generalized. Second,
there were few cases that were lost to follow-up due to a change
of medical care feasibility. Major outcomes, including infection,
malignancy, and mortality, could not be identified throughout.
This condition could be minimized since our hospital is rec-
ognized as a tertiary referral center in Taiwan, especially for
critically ill SLE patients. Besides, our hospital earned the cre-
dential of 2018 Center of Excellence of Asia Pacific League of
Associations for Rheumatology. Third, the case number of pedi-
atric and male SLE cohorts was not sufficiently large to observe
the mortality outcome and further analyze its risk factors. A
larger longitudinal multicentre study is warranted to investi-
gate the survival of pediatric and adult SLE patients. A survival
prediction model tailored for SLE patients is also required to
monitor the mortality risk in clinical practice.

In conclusion, the 10-year survival rates were >90% in both
sexes in adult SLE patients and >98% in pediatric SLE patients
with history of hospital admissions. Advanced age, instead of sex
difference, contributed to mortality in SLE patients. Use of predni-
solone or its equivalence of >10mg/d, admission due to bacterial
pneumonia, sepsis, and presence of malignancy, CKD, and hyper-
tension were associated with higher mortality in SLE patients.
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