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ABSTRACT

Objective Infections are a common complication of SLE.
Our objective was to evaluate their causes and impact on
the survival of patients with SLE.

Methods Analysis of the admissions and death causes

in patients diagnosed with SLE from the Spanish Hospital
Discharge Database and the infection-related deaths

of the Spanish population from the National Statistical
Institute, between 2016 and 2018.

Only infections recorded as the main diagnosis were
analysed (severe or clinically relevant infection).

Results Among 18 430 admissions in patients with SLE,
disease activity was the cause of admission in 19% of

all patients and infection in 15%. However, infection was
the main cause of death (25%) while SLE activity was
responsible for only 6% of deaths (p<0.001). Severe
infection exceeded SLE as a cause of death for patients
dying at ages between 40-59 (23% vs 4%, p<0.001), 60—
79 (26% vs 6%, p<0.001) and older than 80 years (25%
vs 6%, p<0.001). Infection was the cause of death in 8%
of the Spanish population, a significantly lower rate when
compared with patients with SLE (p<0.001). Compared
with the general population, infections were the highest
relative cause of death in patients with SLE, particularly
at younger ages: 40% vs 3% for those below 20 years old
(p<0.01), 33% vs 4% between 20 and 39 (p<0.001), 23%
vs 5% between 40 and 59 (p<0.001), 26% vs 5% between
60 and 79 (p<0.001) and 25% vs 9% for those older than
80 years (p<0.001).

Conclusion Our nationwide study confirms that infections
are the leading cause of death in SLE in Spain, with the
highest proportion occurring in young patients with lupus
compared with the general population of the same age
range.

INTRODUCTION

SLE is a complex and heterogenic autoim-
mune disease that mainly affects women at a
young age.' > Thanks to the recent advances
and better management of the disease, the
prognosis of patients with SLE has dramati-
cally improved in recent decades.” However,
mortality is still twofold to fivefold higher in
patients with SLE than in the age-matched

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Infections are one of the key determinants of early
morbidity and mortality of patients with SLE, strongly
linked to disease activity and immunosuppression.

WHAT THIS STUDY ADDS

= Infections accounted for 25% of deaths in patients
with SLE, in comparison with 8% in the general
Spanish population.

= These differences were more noticeable among
younger patients.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Since infection is the main factor accounting for the
high age-standardised mortality rate identified in
patients with lupus, measures mitigating its impact
on this population should be reinforced, such as a
rational use of immunosuppression and glucocor-
ticoids, vaccination and prompt identification and
treatment of infection.

and sex-matched population, confirming that
there is still a lot of room for improvement.‘l_7
Infections are one of the key determinants
of early morbidity and mortality of patients
with SLE, strongly linked to disease activity
and immunosuppression, particularly gluco-
corticoid (GC) use.* *'!' The present study
aims to analyse the characteristics and impact
of infections leading to hospital admission
or death in patients with SLE, as well as to
compare the characteristics and deaths attrib-
utable to infection with the general Spanish
population.

MATERIALS AND METHODS

We performed an analysis of data extracted
from the Spanish Hospital Discharge Data-
base (SNHDD) and the National Statistical
Institute (NSI) databases, public access regis-
tries belonging to the Spanish Government.

BM)

Moreno-Torres V, et al. Lupus Science & Medicine 2022;9:¢000711. doi:10.1136/lupus-2022-000711

uuuuuuuuuuuuuuuuuuu


http://www.lupus.org/
http://lupus.bmj.com/
http://orcid.org/0000-0002-9798-4514
http://orcid.org/0000-0001-7788-1043
http://crossmark.crossref.org/dialog/?doi=10.1136/lupus-2022-000711&domain=pdf&date_stamp=2022-010-25

Lupus Science & Medicine 8

Patients with SLE

Hospital-admitted patients with SLE were identified in the
data extracted from the SNHDD. The SNHDD includes
demographic and epidemiological data and up to 20
diagnoses carried out during admissions. These diagnoses
were retrieved according to the discharge reports, and in
case of decease, also according to the death certificate.
Both documents are recorded by the attending physi-
cian in charge and must contain the same information,
for legal and epidemiological purposes. Diseases and
conditions were defined considering the International
Classification of Diseases-Tenth Revision, Clinical Modifi-
cation (ICD-10-CM), which is the one used by the Spanish
SNHDD. We selected hospital admissions for patients
with a diagnosis within the ICD-10-CM code M32 (SLE)
from 2016 to 2018, at any position in the diagnostic list.
Patients who presented drug-related SLE (ICD-10 code
M32.0) were excluded.

According to the database structure and design, the
main diagnosis was the defining reason for admission, or
the cause of death if so. Therefore, all main diagnoses
were decodified, analysed and clustered, but only those
admissions and deaths attributable to SLE and infec-
tion were analysed. Hence, patients were considered to
present active lupus if SLE was the main diagnosis during
admission. On the other hand, only severe or clinically
relevant infections, leading to hospital admission and/or
death, were considered in the analysis. Admissions and
deaths related to infectious diseases were identified and
re-classified according to the specific foci, considering
the different ICD-10-CM codes.

Spanish population

The NSI database provides demographic and epidemi-
ological information about the overall Spanish popula-
tion, including life expectancy and mortality rates. The
number and causes of death are also recorded according
to death certificates, coded by the ICD-10-CM. We
retrieved the causes of death of the overall Spanish popu-
lation from 2016 to 2018. Following the same criteria as
in the SNHDD, deaths related to infection were classified
according to the foci.

Statistical analysis

Categorical variables were reported as frequencies and
percentages while continuous variables were presented
as mean and SD. The significance of differences between
the two groups was determined by ” test, Fisher’s exact
test or Student’s t-test, as appropriate. First, we analysed
the prevalence, characteristics, foci and mortality of infec-
tions in hospital-admitted patients with SLE. Second, we
compared the characteristics of the patients who were
admitted because of infections and those who were
admitted because of SLE activity. Besides, we compared
the proportion of deaths attributable to infection and SLE
activity for each age group in this same cohort (younger
than 20, 20-39, 40-59, 60-79 and older than 80 years
old). Third, we compared the infection-related death

Table 1 Patient’s characteristics
Admissions in patients with SLE (n=18 430)
Female, n (%) 15 261 (83)
Age (years) (mean, SD) 53.2 (18.5)
Ethnic group, n (%)
Arabic 228 (2)
Asian 69 (0.5)
Black African 112 (0.8)
Caucasian 13 615 (92)
Hindu 10 (0.1)
Latin/Hispanic 708 (5)
Outcomes
Deaths, n (%) 584 (3)
Admission length (days) (mean, SD) 8.6 (17.3)
ICU admission, n (%) 1033 (6)
ICU admission length (days) (mean, SD) 5.84 (11.1)

ICU, intensive care unit.

rates as well as their foci between patients with SLE in the
SNHDD and the general Spanish population in the NIE
registry. We also studied the proportion of deaths attribut-
able to infections for each age group. For all the analyses,
a significance level of 0.05 was set. Statistical analysis was
performed using SPSS V.26.0 (IBM, Spain).

RESULTS

Characteristics of patients with SLE

Between 2016 and 2018, 18 430 hospital admissions in
patients with SLE were identified in the Spanish national
registry. Table 1 shows the population characteristics.
Overall, 83% were female with a mean age of 53.2 years.
Ninety-two per cent of patients were tagged as Caucasian,
5% as Hispanic, 2% as Arabic and <1% as Asian, Black
African or Asian, respectively. Regarding outcomes, 1033
patients (6%) were admitted to the intensive care unit
(ICU) and 584 (3%) died. The mean length of admission
was 8.6 days.

Infection-related admissions

During the study period, 2755 patients (15%) were
admitted because of infection, which caused 25% of all
deaths (147 patients). The mortality rate for admissions
related to infection was 5%. The most frequent site/type
of infection was identified as follows (table 2): respiratory
(37%), genitourinary (17%), sepsis (10%), viral infec-
tions (9%), non-biliary abdominal (7%), skin and soft
tissue (5%), biliary tract (5%), otorhinolaryngological
(2%) and gynaecological (2%). Being the cause of 1 in
10 admissions, sepsis accounted for 41% of infection-
related deaths and 10% of all deaths. Consequently, sepsis
presented the highest mortality rate (22%). Respiratory
tract infections accounted for 27% of deaths among
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Infection-related deaths (n=147) Mortality rate (%)

Table 2 Infection foci in patients with SLE
Infection foci, n (%) Infection-related admissions (n=2755)
Respiratory tract 1031 (37)
Genitourinary tract 479 (17)
Sepsis 273 (10)
Viral infections 260 (9)
Non-biliary abdominal 193 (7)
Skin and soft tissue 151 (5)
Biliary tract 123 (5)
Otorhinolaryngological 50 (2)
Gynaecological 41 (2)
Central nervous system 21 (0.8)
Tuberculosis 20 (0.7)
Parasitic 17 (0.6)
Fungal 15 (0.5)
Zoonosis 14 (0.5)
Endocarditis 14 (0.5)
Osteomyelitis 9(0.3)
Pericardium 4 (0.2)
Other foci 40 (1.5)

infection-related admissions and 7% of all deaths, thus
resulting in a 4% mortality rate.

Differences among admissions related to infection and SLE
activity

Overall, SLE activity was the main cause of admission
(19% of all admissions), being responsible for just 6%
of all deaths (36 patients). When compared with SLE-
related admissions (table 3), patients admitted because of
infection were older (57.9 vs 41.2 years old, p<0.001) and
presented a higher mortality rate (5% vs 1%, p<0.001),
a higher ICU admission rate (7% vs 3%, p<0.001) and a
longer length of stay (9.6 vs 8.5 days, p<0.001).

The mean age of the deceased patients because of SLE
and infection was similar (67.7 vs 62 years, respectively,
p=0.144). The proportion of deaths attributable to each
cause was re-analysed according to age ranges (figure 1).

40 (27) 4
10 (7) 2
60 (41) 22
9 (6) 4
7 (5) 4
4 (3) 3
3() 2

0 0

0 0
3() 14
0 0
1(0.7) 6
1(0.7) 7
2(1.4) 14
3() 21
0 0

0 0

4 (2.7) 10

Infection exceeded SLE as a cause of death among
deceased patients 40-59 years old (23% vs 4%, p<0.001),
60-79 years old (26% vs 6%, p<0.001) and older than 80
years (25% vs 6%, p<0.001). Although infections doubled
SLE as a cause of death in patients younger than 20 years
(40% vs 20%), the difference did not reach statistical
significance (p=0.490). The proportions of death due to
each cause were similar among patients aged 20-39 years

(33% vs 33%, p=0.900).

Deaths due to infection in patients with SLE compared with
the Spanish general population

According to the NSI, the Spanish population was 46 449
874 in 2016, 46 532 869 in 2017 and 46 728 814 in 2018.
Within these 3 years, when the population life expec-
tancy was 80.6 years for men and 86.3 years for women, 1
262 855 deaths were declared. Infection was the cause of

Table 3 Differences among admissions related to infection and SLE activity

Infection-related admissions (n=2755) SLE-related admissions (n=3517) P value

Age (years) (mean, SD) 57.9 (18)
Female, n (%) 2312 (84)
Outcomes

Deaths, n (mortality rate, %) 147 (5)
Admission length (days), (mean, SD) 9.6 (10.2)
ICU admission, n (%) 197 (7)
ICU admission length (days) (mean, SD) 7.1 (11.6)

Statistically significant values are indicated in bold.
ICU, intensive care unit.

41.2 (17.6) <0.001
2896 (82) 0.10
36 (1) <0.001
8.5 (12.5) <0.001
116 (3) <0.001
6.4 (9.3) 0.01
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Figure 1

Deaths attributable to infection versus SLE activity, among hospital-admitted patients with SLE, for each age

period. Data are expressed as a percentage of death for all causes among patients with SLE, for each age period. *Differences

statistically significant (2 test).

death in 95 442 of them, a significantly lower rate when
compared with patients with SLE (8% vs 25%, p<0.001).
These differences were explained by the higher propor-
tion of patients with SLE dying because of respiratory
tract infections (7% vs 4%, p<0.001), sepsis (10% vs 1%,
p<0.001) and viral infections (2% vs 0.6%, p<0.002)
(table 4).

Deaths due to infection by age ranges in patients with SLE
and the general Spanish population

We further compared the proportion of infection-related
deaths for each age range (figure 2). Compared with the
general Spanish population, deaths due to infection were
more frequent in SLE patients across all age groups, with
the largest differences seen among younger patients:
40% vs 3% for those below 20 years old (p<0.01); 33%
vs 4% between 20 and 39 years old (p<0.001); 23% vs
5% between 40 and 59 years old (p<0.001); 26% vs 5%
between 60 and 79 years old (p<0.001); and 25% vs 9%
for those older than 80 years old (p<0.001).

DISCUSSION

This large nationwide epidemiological study supports
that infection is one of the leading causes of death in
hospital-admitted patients with SLE, particularly in
younger patients. We believe that these results provide
a clear-cut message for clinicians treating patients with
SLE, reinforcing the idea of taking any measure needed
to decrease infections.

In our study, one out of four deaths in patients with
SLE were attributable to infection, in comparison with
8% in the general Spanish population. By contrast, lupus
itself accounted for only 6% of deaths. Other groups
have previously analysed the causes of death in patients
with SLE worldwide with different results, sometimes
limited by sample size and monocentric design.*® -1
Our nationwide analysis indeed confirms that infection
has surpassed lupus itself as the main cause of death
in this population, according to the increasing number
of deaths due to infection during the last decades
reported by others.* 8 16-19 Moreover, the risk of infec-
tion is particularly worrisome at a younger age, as our
data confirmed, although it is not limited to this group.
Infection deaths in patients with lupus were 10-fold
higher than in age-matched controls among those
younger than 20 years old. Therefore, the high impact
of infection in young patients, where the disease is
more active, is probably related to immunosuppression
during SLE flares. On the other hand, severe infection
in patients older than 40 years old might be secondary
to cumulative drug toxicity along with irreversible
organ damage.*® ? "' #* Accordingly, our data confirm
that infections had a tremendous impact on years of life
lost in SLE. While the Spanish life expectacy was over
80 years in this period, the mean age of SLE patients
who died because of infection was 57 years. Altogether,
it seems that infections are one main factor accounting
for the high age-standardised mortality rate identified
in patients with SLE.*%2! %

4 Moreno-Torres V, et al. Lupus Science & Medicine 2022;9:e000711. doi:10.1136/lupus-2022-000711



Co-morbidities

Table 4 Differences between the infection foci in deceased patients with SLE and the Spanish population

Infection foci, n (%) Patients with SLE (n=584) Spanish population (n=1 262 855) P value
Infections 147 (25) 95 442 (8) <0.001
Respiratory tract 40 (7) 46 388 (4) <0.001

Genitourinary tract 10 (2) 16176 (1) 0.353
Sepsis 60 (10) 10 727 (0.8) <0.001
Viral infections 9(2) 7326 (0.6) 0.002
Non-biliary abdominal 7 (1) 5746 (0.5) 0.008
Skin and soft tissue 4 (0.7) 2005 (0.2) 0.001

Biliary tract 3 (0.5) 2263 (0.2) 0.056

Otorhinolaryngological 0 161 (<0.1) -

Gynaecological 0 139 (<0.1) -

Central nervous system 3 (0.5) 923 (0.1) <0.001
Tuberculosis 0 579 (<0.1) -

Parasitic 1(0.2) 16 (<0.1) <0.001

Fungal 1(0.2) 234 (<0.1) 0.007

Zoonosis 2 (0.3) 62 (<0.1) <0.001

Endocarditis 3 (0.5) 834 (0.1) <0.001
Osteomyelitis 0 274 (<0.1) -
Pericardium 0 16 (<0.1) -
Other foci 4 (0.7) 1459 (0.1) -

Statistically significant values are indicated in bold.

In addition to the importance of opportunistic infec- tract, abdominal, skin and soft tissue or central nervous

tionsin the immunosuppressed patientsuch asrespiratory  system foci, as well as those produced by parasitic, fungal
50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

] ] B ]

<20 years old 20-39 years old 40-59 years old 60-79 years old >80 years old Overall

M SLE-patients M Spanish population
Figure 2 Infection-related deaths, among patients with SLE and the Spanish population, for each age period. Data are
expressed as a percentage of death for all causes among patients with SLE and the overall Spanish population, for each age
period. *Differences statistically significant (x2 test).
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or zoonosis microorganisms, our results highlighted
sepsis as a disproportionate cause of death in patients
with lupus. Similar findings have been described previ-
ously, and even Singh and Cleveland recently showed
that sepsis overtook pneumonia as the most common
infection leading to admission in patients with SLE in the
USA.'® ' Again, the striking mortality rate described in
our population is especially noteworthy compared with
what would be expected among young patients.'? **

Immunosuppressive agents, particularly GCs, have
shown to play a major role in susceptivity to infection
in patients with SLE, particularly those with more active
disease.! * ¥ **® In fact, Selvananda et al reported that
infections were concurrent with SLE flares in 41% of
admissions, reflecting that both situations tend to coin-
cide."" Unfortunately, we were not able to consider
immunosuppression in our analysis, since no informa-
tion regarding treatments could be retrieved from the
database. However, we strongly believe that our findings
point out the need for measures to mitigate the impact of
infection in patients with lupus, such as generalised anti-
malarial treatment, use of methyl-prednisolone pulses
allowing a faster control of activity and an easier pred-
nisone tapering, the avoidance of maintenance doses of
prednisone >5 mg/day and a judicious use of immuno-
suppressive drugs in severe flares and whenever pred-
nisone cannot be tapered down.’ ' ***° Finally, other
general measures such as vaccination and the early iden-
tification and treatment of bacterial infections and sepsis
are especially important in immunosuppressed patients
and could decrease the associated mortality.” > *

Several limitations of this study have to be considered.
First, important information regarding disease course
(early vs late disease), prednisone doses and duration and
the use of immunosuppressive drugs and antimalarials or
microbiological isolations was not available and could
have provided more solid conclusions. Second, this anal-
ysis was restricted to hospital admissions, with the resul-
tant limitation in power and the potential selection bias.
However, we mainly evaluated categorical variables such
as admission due to SLE or infection and death, which are
difficult to misclassify. Third, the prevalence of SLE could
not be properly assessed in the databases, therefore, the
rate of infections could not be calculated and only deaths
could be compared. Besides, it has to be mentioned that
the cause of admission and death was defined by the main
diagnosis, recorded by the attending physician during
the discharge report or death certificate. To this matter,
and according to the database basis, SLE was considered
active when lupus was the main cause of admission event
though this was not specifically defined within the ICD-10
coding. On the other hand, we did not consider other
secondary diagnoses to only analyse clinically relevant
infections, presumably creating selection and inclusion
bias. Consequently, the true prevalence of infection in
SLE was not assessed and the different processes that
might occur during the same admission were not deter-
mined. In addition, the origin of infection in the patients

whose main diagnosis was sepsis could not be elucidated,
possibly producing some variations in the distribution of
the infectious foci. In sum, and despite the previous, we
believe that our study offers a nationwide analysis with a
large sample size and a long study period, with consistent
results confirming the ones seen in smaller studies.

CONCLUSIONS

Our nationwide study confirms that infections are the
leading cause of death in SLE in Spain, with the highest
proportion occurring in young patients with lupus
compared with the general population of the same age
range. Since infection is the main factor accounting for
the high age-standardised mortality rate identified in
patients with lupus, measures mitigating its impact on this
population should be reinforced, such as a rational use
of immunosuppression and GCs, vaccination and prompt
identification and treatment of infection.
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