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Abstract
Introduction Systemic lupus erythematosus (SLE) is a chronic autoimmune disease associated with high mortality rates. This
study aimed to describe the main causes of death in a case series of SLE patients attended in a single center in Colombia.
Methods We conducted a retrospective review and analysis of records of SLE patients who died between January 2011 and
June 2017. We extracted the main causes of death and described variables associated with this outcome as well as variables
associated with the disease and its treatment.
Results From a total of 1776 patients with SLE, we identified 49 fatal cases (89.8% women, n = 44). The average age at death
was 40.6 years (SD 17.4), and patients had a median of 4.5 years (IQR 2–8) of disease duration. The main findings included
lymphopenia in 44 patients (89.9%), biopsy-confirmed lupus nephritis (LN)—types IV and VI—in 38 (77.6%), catastrophic
antiphospholipid syndrome (CAPS) in 8 (16.3%), and persistent hypocomplementemia (C3 and C4) in 8 (16.3%). The median
SLE disease activity index (SLEDAI-2K) score at the time of death was 19 (IQR 11–39). The main cause of death was SLE
activity and lupus-induced damage in 22 (44.9%) patients.
Conclusion The main causes of death included SLE activity refractory to immunosuppressive treatment, and nosocomial bacte-
rial infections. The patients who died had persistently high SLEDAI scores, types IV and VI LN, associated antiphospholipid
syndrome, and persistent hypocomplementemia, requiring severe immunosuppression and prolonged hospitalization.
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Introduction

Systemic lupus erythematosus (SLE), is a chronic autoim-
mune disease of unknown etiology, that has multi-organ
involvement with variable relapse and remission periods.
Some patients have persistently high active disease and
organ involvement that leads to death despite conventional

treatments. SLE patients have a 2–5 times higher mortality
risk than the general population [1–3]. SLE mortality can
be attributed to a myriad of interacting factors, including
systemic involvement and complications associated with
immunosuppressive treatment [3].

Patients’ survival has improved over the years. In 1950,
SLE patients’ 5-year survival rate was 50%; between 1975
and 1990, it increased to 64–87%. Between 1990 and
2004, the 10-year survival rate was 78% [3, 4]. Currently,
5-year survival is estimated to be 96%, 10-year survival is
93%, and 15-year survival is 76%. However, some patients
with rapidly progressive forms of the disease die in spite of
adequate immunosuppressive treatment. For example,
male patients with lupus nephritis (LN) have a higher mor-
tality risk than females [5, 6]. A meta-analysis revealed
that mortality secondary to kidney disease in SLE patients
was 4.6 times higher than that of healthy controls, while
the mortality secondary to cardiovascular disorders was 2.2
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times higher, and secondary to infections was 4.9 times
higher than healthy individuals’ mortality [7].

The Latin American Group for the Study on Lupus
(Grupo Latino Americano De Estudio del Lupus ,
GLADEL) found that SLE disease activity is higher in
black and Hispanic patients, and lower in white patients,
according to the SLE disease activity index (SLEDAI) and
the MEX-SLEDAI (index validated in Mexico). Other
mortality predictors were formal education < 10 years, in-
adequate or no health insurance, age > 27 years at the time
of diagnosis, delayed diagnosis for more than 6 months,
and illness duration greater than 32 months [8]. Another
index used as a mortality predictor is the SLICC-FI
(Systemic Lupus International Collaborating Clinics—
frailty index). Frailty is associated with a significant in-
crease in the risk of mortality (log rank test p < 0.0001)
and mortality is four times higher among frail individuals
compared with non-frail patients [9].

The main final causes of death in SLE patients are
chronic renal failure, cardiovascular disease, and infec-
tions. The first two causes are associated with disease
progression, and the latter is associated with immunosup-
pressive treatment and immune system alterations inher-
ent to SLE [3, 10].

The causes specifically related to SLE mortality in
southwestern Colombia are unknown. The population in
this region contains a mix of three ethnic groups: white,
black, and indigenous peoples. A retrospective analysis of
SLE mortality in a high-complexity medical center such as
ours may identify variables in this population associated
with fatal outcomes. Knowledge of these factors would
help improve therapeutic strategies (including some that
are currently experimental). As Albert Einstein noted,
BInsanity is doing the same thing over and over again,
but expecting different results.^We tend to increase immu-
nosuppression in patients with active and advanced dis-
ease, and in patients with reparative inflammation phase
disorders, or with other alterations related to the chronic
use of multiple medications, but these patients are likely to
have highly distorted immune responses and present an
altered biome (surrounded by hospital germs). Thus, the
main objective of this project was to describe the main
causes of death in SLE in southwestern Colombia.

Materials and methods

We conducted a retrospective and observational study of
case series. The reported cases were identified by the sta-
tistics department; a search in our clinical software was
made of patients diagnosed with SLE who died in our

institution. All the patients included were older than
14 ye a r s , f u l f i l l e d t h e Ame r i c a n Co l l e g e o f
Rheumatology (ACR) criteria for the classification of
SLE, and had died be tween January 2011 and
June 2017 at the Fundación Valle del Lili Hospital in
Cali, Colombia [11]. Our institution is a high complexity
and referral medical center, which provides care to all sort
of patients, regardless of social security status, ethnicity,
or socioeconomic class. The Ethics Committee of our in-
stitution approved the study. Clinical, laboratory, and
treatment-related data were obtained by chart review, in-
cluding associated variables and their changing values
over time. The causes of death were determined by the
rheumatologist and intensivists who evaluated the patients
and by the two authors (also rheumatologists) according
to the death certificate and medical chart.

We summarized the data using statistics of central tendency
(mean, median) and dispersion (standard deviation, interquar-
tile range [IQR]) for quantitative variables.We described qual-
itative variables as frequencies and proportions.We performed
all statistical analyses using STATA13® software (StataCorp,
College Station, TX, USA).

In addition, we analyzed a subgroup of eight patients
(16.3%) with a complete follow-up in our hospital since
the initial diagnosis of death. In these cases, we checked all
the medical records from 2 years before the death until the
outcome of death. The data of each patient were grouped
and analyzed in four periods of 6 months each.

Results

During the study period, 1776 SLE patients with an aver-
age age of 37 ± 14 years were treated at our center; of these
patients, 1577 (88.8%) were women and 199 (11.2%) were
men. Forty-nine SLE patients (2.76%) died during the
study, and their mean age was 40.6 years (SD 17.4; range
16–46 years). Most of the patients who died were women
(n = 44, 89.8%). The median disease duration among the
patients who died was 4.5 years (IQR 2–8). All the patients
were ethnically mixed; six patients were black. We com-
pared the variables associated with clinical and immuno-
logical complications between black and non-black pa-
tients and found that only disease duration was significant-
ly lower in black patients (p 0.034).

At the time of death, 28/49 patients had an anti-DNA
result available that was positive in 19 patients (67.8%),
44 patients (89.8%) presented with lymphopenia, 44
(89.8%) with anemia, 38 (77.5%) with leukopenia, and
36 (73.4%) with thrombocytopenia. Another variable
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identified was the low median serum albumin at 2.2 mg/
dL (IQR 1.7–2.8).

The most common complication associated with fatality in
the patients who died was LN, which occurred in 19 cases
(38.77%), and was mostly type IV (n = 12). Ten LN patients
(52.63%) were being treated with renal replacement therapy.
Additionally, the patients presented high activity indexes, cal-
culated using the SLEDAI-2K (median score 19 [IQR 11–
39]), at the time of death.

Also, at the time of death, the median number of hospital-
ization days was 4 days in general wards and 12 days in the
intensive care unit (ICU).

Table 1 shows the analyzed clinical, paraclinical, and ther-
apeutic variables.

The main cause of death was lupus activity and lupus-
related damage in 22 patients (44.9%), followed by infections
in 15 (30.6%). Five deaths (10.2%) were due to other chronic
concomitant diseases, four to cardiovascular causes (8.16%),

Table 1 Clinical, paraclinical,
and therapeutic characteristics of
the deceased patients with SLE

Characteristic n (%)*

Age* 40.6 ± 17.4

Female sex 44 (89.8)

SLE disease duration** 4.5 (2–8)

Previous admissions due to SLE activity

0 18 (36.73)

1 24 (48.98)

2 or more 7 (14.29)

ICU hospitalization days** 12 (3–30)

Number of days requiring mechanical ventilation** 3 (1–11.5)

Hospitalization days in general wards** 4 (0–19.5)

Characteristics at the time of death, n (%)

SLEDAI** 19 (11–39)

Confirmed lupus nephritis** 19 (38.77)

Positive anti-DNA (%) 19/28 (67.8%)

Creatinine elevation (mg/dL)** 2.3 (1.2–4.4)

Hemoglobin < 12 g/dL 44 (89.8)

Neutropenia (< 1.5 × 103/μL), n (%) 21 (42.8)

Lymphopenia (< 1.5 × 103/μL), n (%) 44 (89.8)

Thrombocytopenia (< 100 × 103/μL), n (%) 36 (73.4)

Associated APS, n (%) 15 (30.6)

Associated RA, n (%) 7 (14.29)

Associated RP, n (%) 7 (14.29)

Other autoimmune diseases, n (%) 4 (8.1)

Associated pulmonary hypertension, n (%) 14 (28.5)

Systolic pressure of the pulmonary artery by echocardiogram (mmHg)* 57.2 ± 27.2

Associated hyperparathyroidism, n (%) 9 (18.3)

PTH (ng/mL)** 56 (29.7–130)

Prednisone dose (mg/day)** 25 (12.5–50)

Methylprednisolone pulses* 1.67 ± 1.41

Cyclophosphamide pulses, n (%) 13 (26.53)

Total dose of cyclophosphamide (gr)** 0.5 (0–6)

Patients who received plasmapheresis, n (%) 8 (16.3)

Plasmapheresis sessions** 5 (5–6)

Patients who received rituximab, n (%) 9 (18.37)

Number of patients who received immunoglobulin, n (%) 5 (10.2)

ICU intensive care unit, APS antiphospholipid syndrome, RA rheumatoid arthritis, RP raynaud phenomenon, SD
standard deviation, IQR interquartile range

*Mean ± SD

**Median (IQR)
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and three to unclear causes (6.12%) (please see Table 2 for
details). After the analysis and review of the death certificate
and medical chart by two rheumatologists, none cause of
death was changed for any patient.

Among the patients who died due to lupus activity and organ-
damage (n = 22, 44.9%), eight (16.3%) had catastrophic
antiphospholipid syndrome (CAPS) and other severe complica-
tions such as alveolar hemorrhage, central nervous system vas-
culitis, and stroke (intraparenchymal hematoma or other intra-
cranial hemorrhage). One patient had hemophagocytic
syndrome.

Regarding the infections in the patients who died, most
were bacterial and affected a total of forty cases (81.6%); some
patients presented more than one infection. Bacteremia was

documented in 15 patients (30.6%), followed by fungal infec-
tions in eight patients (16.3%), and viral infections in seven
(14.2%). In addition, eight patients presented with bacterial,
viral, and fungal infections (16.3%), while five (10.2%) pa-
tients presented with bacterial and fungal infections (Table 3).
Of the 40 cases, 15 (30.6%) were fatal with sepsis from dif-
ferent foci (abdominal origin, pulmonary, soft tissue, and bac-
terial endocarditis). One case of infection was secondary to
mucormycosis.

Four (8.16%) cases were associated with cardiovascular
complications: two had aortic dissection, one had massive
pulmonary thromboembolism, and one had congestive heart

Table 2 Causes of death of patients with SLE

Cause of death n (%)*

SLE-associated death 22 (44.9)

CAPS 8 (16.33)

SLE activity 6 (12.24)

Alveolar hemorrhage 2 (4.08)

Central nervous system vasculitis 2 (4.08)

Intracerebral hematoma 1 (2.04)

Brain hemorrhage 1 (2.04)

Hemophagocytic syndrome 1 (2.04)

Stroke 1 (2.04)

Other death causes 27 (55.1)

Infection 15 (30.6)

Sepsis with no clear focus 6 (12.24)

Abdominal sepsis 2 (4.08)

Bacterial endocarditis 2 (4.08)

Pulmonary sepsis, respiratory failure 1 (2.04)

Soft tissue infection 1 (2.04)

Mucormycosis 1 (2.04)

Histoplasmosis 1 (2.04)

Necrotizing fasciitis 1 (2.04)

Other chronic diseases 5 (10.2)

Liver cirrhosis 2 (4.08)

Colon cancer 1 (2.04)

Pulmonary fibrosis 1 (2.04)

Retroperitoneal hematoma 1 (2.04)

Cardiovascular 4 (8.16)

Massive pulmonary embolism 1 (2.04)

Aortic dissection 2 (4.08)

Congestive heart failure 1 (2.04)

Death of unclear cause 3 (6.12)

CAPS catastrophic antiphospholipid syndrome, SD standard deviation

*Mean ± SD

Table 3 Infections associated with SLE mortality

Infections n (%)

Bacterial infections

Unidentified microorganism 20 (40.8)

Bacteremia 15 (30.6)

Urinary tract infection 2 (4)

Pulmonary tuberculosis 2 (4)

Mediastinal wound infection 1 (2)

Colitis due to Clostridium difficile 2 (2)

Spondylodiscitis 3 (2)

Secondary bacterial peritonitis 4 (2)

Gastroenteritis due to Salmonella sp. 5 (2)

Venous ulcer infection 6 (2)

Pneumonia 7 (2)

Necrotizing fasciitis 8 (2)

Endocarditis due to E. faecalis 9 (2)

Subtotal bacterial infections 40 (81.6)

Viral infections

Cytomegalovirus 2 (4)

Chikungunya 1 (2)

Epstein-Barr 2 (2)

Herpes simplex 3 (2)

Varicella zoster 4 (2)

John Cunningham virus 5 (2)

Subtotal viral infections 7 (14.2)

Fungal infections

Candidemia 4 (8)

Histoplasmosis 3 (6)

Pneumocystosis 1 (2)

Mucormycosis 1 (2)

Subtotal fungal infections 8 (16.3)

Multiple infections

Bacterial, viral, and fungal infection 8 (16.3)

Bacterial and viral infection 4 (8.16)

Bacterial and fungal infection 5 (10.2)

Subtotal multiple infections 17 (34.7)

1868 Clin Rheumatol (2019) 38:1865–1871



failure. At the time of death, four patients (8%) presented with
other chronic diseases as causes of death (liver cirrhosis, colon
cancer, and pulmonary fibrosis). In three patients (6.12%), a
sudden multisystemic failure with no clear cause occurred;
most likely, it was of infectious or cardiovascular origin.

At the time of their deaths, the patients’ treatments included
oral steroids (median dose, 25 mg/day [IQR 12.5–50]); the
average number of methylprednisolone pulses received was
1.67 ± 1.41; 13 patients (26.5%) received pulse cyclophospha-
mide; 9 (18.3%) received rituximab; 5 (10.2%) intravenous
immunoglobulin; and 8 (16.3%) therapeutic plasma exchange
with a median of five sessions.

A subgroup of eight patients (16.3%) had a complete
follow-up in the institution from the SLE diagnosis to the fatal
outcome; the remaining 83.7% of the group (n = 41) had ir-
regular follow-ups, mainly due to changes in health services
provision sites by insurers. We noted persistently low levels of
C3 among the eight patients we fully followed, with a tenden-
cy to decrease (the initial value had a median of 73 mg/dL and
at the time of death, the median had changed into 53.5 mg/dL
IQR 41–100). The SLEDAI scores increased progressively
from 6 at the time of diagnosis to 11 at the last follow-ups
(IQR 6–14.5) before the admission in which death occurred
and to 19 at the time of death (IQR 12–24.5 SD). We also
observed the use of cyclophosphamide and increased gluco-
corticoid doses before the fatal outcome (15 mg of glucocor-
ticoids in the consultation before death vs. 40 mg by the time
of death) (Table 4).

Discussion

The main conditions in SLE patients leading to death world-
wide are chronic renal failure, cardiovascular disease, and
infections [4]. However, the rates and causes of mortality
due to SLE in Colombia are unknown. In the present case

series, the main cause of death was uncontrolled SLE activity
and lupus damage (44.9%), followed by infections (30.6%),
other chronic diseases (10.2%), and, to a lesser extent, cardio-
vascular causes (8.16%). These causes varied according to the
patients’ ages and disease duration, among other factors. Our
findings showed a predominance of SLE activity with a me-
dian of 4.5 years of disease in patients who died, similar to
studies showing fatal outcomes during the first years of the
disease [3]. It should be noted, that our institution is a high-
complexity medical center, which provides care to severe pa-
tients and we miss out the follow-up of some patients.
However, our results differ from those in other series, includ-
ing that by Merola JF et al. [12], who found a higher propor-
tion of infections as a cause of death and a lower frequency of
cardiovascular events than ours. A low frequency of neo-
plasms is associated with fatal outcomes [3].

A Brazilian study by Costi et al. [13] identified 8761 re-
ports of deaths from SLE, with a mortality rate of 4.76 deaths
per 105 inhabitants. The main cause of death was
Bmusculoskeletal system and connective tissue disorders^ in
77.5%, which they interpreted as SLE activity, followed by
circulatory (6%), infectious (2.8%), respiratory (2.2%), and
digestive (2.1%) causes.

Men tend to manifest the disease in more severe and sud-
den forms and have higher mortality rates than women, ac-
cording to the literature [6]. In our series, the number of men
with fatal outcomes was five (10.2%), which corresponds to a
mortality of 2.5% in relation to the total population of men
reviewed. Women were the main group in our series.

SLE in indigenous and in black ethnic groups decreases
survival over time [6, 14]. Historically, Hispanics were
thought to have a higher mortality rate; however, a study by
Gómez-Puerta JA et al. [15] described the BHispanic
Paradox^ in which a 40,000-adult population with SLE in
the USA (of whom 6489 were Hispanic) had 41% lower death
rates than the white and black populations, probably because

Table 4 Patient subgroup with complete follow-up from SLE diagnosis until death

Complete follow-up (n = 8) Diagnosis Follow-up 1 Follow-up 2 Death

ER admissions for SLE activity** 0 (0–1) 0 (0–1.5) 0.5 (0–1.5) 1.5 (0–3.5)

C3 consumption (mg/dL)** 73.5 (59–75) 70 (48.15–77.5) 67.5 (45–76) 53.5 (41.6–100.7)

C4 consumption (mg/dL)** 11.5 (7.5–16) 11 (6.4–17.4) 9 (4.6–13) 10.89 (4.5–10)

SLEDAI** 6 (4–11) 8 (5–23) 11 (6–14.5) 19 (12–24.5)

Oral steroid dose (mg/day)** 10 (6.2–15) 12.5 (10–25) 15 (10–35) 40 (27.5–50)

Methylprednisolone pulses ** 0 (0–1.5) 0 (0–3) 0 (0–0) 3 (0–7)

Cyclophosphamide pulses, n (%) 0 (0) 2 (25) 2 (25) 3 (37.5)

Days hospitalized in general wards** 0 (0–3.5) 3 (0–11) 8 (0–27) 12.5 (2.5–35.5)

Days in the ICU** 0 (0–0) 0 (0–2) 0 (0–0) 11.5 (4–38.5)

ER emergency room, ICU intensive care unit, IQR interquartile range

**Median (IQR)
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the Hispanic population returned to their countries of origin.
Mortality studies on SLE in Hispanic populations should be
expanded.

Regarding SLE clinical presentation, LN is one of the main
risk factors for morbidity and mortality; the frequency of LN
presentation is 69% in people of African descent and 61% in
people of Hispanic descent. Approximately 10% of LN pa-
tients develop terminal renal failure [16]. LN patients have
mortality rates of 6–6.8, while those without LN have a mor-
tality rate of 2.4. In our series, 28/49 patients had an anti-DNA
result available that was positive in 19 patients (67.8%); anti-
DNAwas not performed in all patients due to severe commit-
ment. Additionally, 38% of the cases had LN, mostly of type
IV (63%), and 20.41% were being treated with renal replace-
ment therapy. These findings differ from another cohort of our
institution with 74 SLE patients; 70% of these patients have
positive anti-DNA and 30% present LN (unpublished data).

Feldam CH et al. [17] identified 33,565 SLE patients, 7113
of whom had LN. They reported a total of 9078 serious infec-
tions among the 5087 SLE patients without LN (15.12%) and
3949 infections in 1825 LN patients (25.6%). Some (19.5%)
had two types of infections and others (17.9%) had three or
more; most patients presented with pneumonia, cellulitis, and
bacteremia. In addition, they reported 33 caseswith tuberculosis,
160 with viral infections due to herpes zoster, 27 with aspergil-
losis, 18 with pneumocystis infection, and 14 with cryptococco-
sis. The researchers observed an increased risk of infections with
the use of glucocorticoids (HR 1.51; 95% CI, 1.43–1.61) and
immunosuppressive therapy (HR 1.11; 95% CI, 1.03–1.20)
compared with those who did not use either medication. The
findings in our population were similar to those described by
these researchers: 13 of the 15 patients who died from infections
had bacterial infections, corresponding to 26.5% of the total
deaths. The original locations of the infections were abdominal,
soft tissues, and lungs (in a decreasing order). Polymicrobial
infections were found in 16.3% of the cases, with ICU stays
longer than 12 days. This result suggests the need to identify
the optimal immunosuppression periods to avoid these compli-
cations that increase hospital stay and mortality.

In addition, Ichinose et al. developed a multicenter study in
Japan to evaluate the predictive factors of long-term mortality
in lupus nephritis [18]. They found that the survival rate of
patients with LN was associated with complete renal response
(CR) and that male gender and a higher index of activity are
predictive factors for failure to achieve CR.

In our study, cardiovascular events were the third most
common causes of death: aortic dissection (two patients),
acute pulmonary thromboembolism (one patient), and conges-
tive heart failure (one patient). We found no cases of death
secondary to acute myocardial infarction. In general, cardio-
vascular events are known to occur more frequently in patients
older than 50 [3]; the average age in our study was 40 (± 17.4).
Cardiovascular disease in SLE is multifactorial and associated

with accelerated atherosclerosis, chronic inflammation, hyper-
homocysteinemia, chronic renal failure, antiphospholipid syn-
drome (APS), and steroid use, among others [14, 19, 20].

APS can be associated with SLE in up to 50% of patients.
According to the CAPS registry [21], 30% of the cases with
CAPS had SLE with an associated mortality of 48%. In our
study, 30% of APS cases were associated with SLE, 16.3% of
whom developed CAPS.

SLE patients are also at increased risk of developing ma-
lignancies [7]. In a UK series by Rees F et al., the malignan-
cies were the leading causes of death (10–15%) [10]. In our
series, only one fatal case was associated directly with a ma-
lignancy (colon cancer).

It is important to mention that our study has some limita-
tions, as we described above our institution is a high complex-
ity and referral medical center; thus, we mostly provide care to
critical patients. Therefore, our SLE patients might present an
early-onset highly active disease and die due to complications.
Moreover, we do not have the full medical follow-up of some
SLE patients presenting less severe disease and patients that
require prolonged renal replacement therapy.

In our study, the patients who died showed persistently
high SLEDAI, LN types IV or VI, APS, persistent
hypocomplementemia, the need for continuous severe immu-
nosuppression, and prolonged ICU stays. The outcome was
associated mainly with SLE activity that was refractory to
treatment and infections mainly due to nosocomial bacteria.
These variables should be considered in subsequent studies
aimed at predicting fatal outcomes in SLE [22]. Knowledge
of risk factors may help physicians be alert and develop inno-
vative strategies to improve outcomes.
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