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Abstract

The aim of this study was to determine the causes of mortality in patients with systemic lupus erythematosus (SLE) at the
University Hospital Coventry and Warwickshire (UHCW) NHS Trust over a 10 year period. This was a retrospective study
of patients who had died in UHCW NHS Trust between 2007 and 2016, where SLE or lupus was mentioned on the death
certificate. Ethics approval was obtained from the Research and Development. We identified 22 patients out of 1979 admis-
sions with SLE who had died during the period between 2007 and 2016, 7 of these patients were under 50 years of age. The
leading cause of death was infection with pneumococcus being associated with two deaths. Active disease was associated with
younger age at death. Median age at death was 58.5 years, with median duration of disease of 14.5 years. Constitutional and
mucocutaneous features were the most common items scoring on disease activity, seen in 68.2% and 45.45%, respectively.
We identified three patients with biopsy proven lupus nephritis and one patient with CNS lupus. Surprisingly, none of the
patients died because of vascular problems. The study suggests a changing trend in SLE mortality with none of the deaths in
this cohort being due to cardiovascular or cerebrovascular disease. Infection continues to be the biggest reason for mortality
in this cohort and greater emphasis is needed on vaccination for preventable infections like pneumococcus.
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Introduction indicated an increase in 5 year mortality of up to 50% [2]

compared to the general population. Advances in treatment

Systemic lupus erythematosus (SLE) is a chronic multi-
system autoimmune disease with involvement of multiple
organs either simultaneously or at different time points.
There is often significant organ damage in these patients. A
number of studies over the years have suggested increased
mortality in this group of patients [1]. Older studies had
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of patients with lupus led to a significant improvement in
this figure, based on more recent studies [1, 2]. However, this
improvement in mortality appears to have plateaued since
the 2000s, as demonstrated by Jorge et al. [3], and prema-
ture mortality remains significantly higher in SLE patients
when compared to the general population. The causes for
this increased mortality have been analysed in multiple stud-
ies and suggest that on average a patient with SLE loses
2 decades of their life [5]. There are multiple causes for
this due to its chronicity and multitude of organs involved;
nonetheless increased SLE disease activity is considered an
important contributory factor [2—7]. Some mortality studies
have shown ‘double peak’ with increased mortality higher in
early disease, due to infection or active disease and later in
the disease course (due to cardiovascular, cerebrovascular,
malignancy, infection and disease flares) [4-8]. Essentially,
increased morbidity and mortality could be due to disease
itself, complications of disease, complications of treatment,
or unrelated events.
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A recent cohort study by Rees et al. [8] suggested a 67%
increase of all-cause mortality in patients with SLE when
compared to age- and sex-matched controls in the United
Kingdom. This study used clinical data from the United
Kingdom GP research database which represents approxi-
mately 20% of the total UK population. However, although
the study identified similar causes for increased SLE mortal-
ity to previous studies, it showed differences in the contribu-
tions of these causes to the overall increased mortality risk.
Since this study collected data that had been coded on the
GP database, details about SLE and organ involvement in
particular were not available.

The last couple of decades have seen very significant
changes in NHS management with improvement in out-
comes following renal transplant (currently over 90% for
matched transplants [9]); better pharmacological manage-
ment of atherosclerosis and vascular problems and also the
advent of primary angioplasty. We have seen changes in vas-
cular risk in Rheumatoid Arthritis and TRACE RA study
was closed early due to reduced CV events in the control
arm [10].

University Hospital Coventry and Warwickshire NHS
Trust is a secondary care provider with a catchment area
of ~500,000 covering predominantly Rugby and Coventry,
but also some parts of Nuneaton, Leicestershire and North-
amptonshire. The lupus cohort that we would provide for in
2016 would be around 250-300 patients.

Our study aimed to analyse the factors involved with SLE
mortality at a more local level to better understand local
trends and improve the management of patients. This study
helps us to discern regional and temporal variations. Here
we look at the mortality data for inpatients with SLE at
University Hospital Coventry and Warwickshire NHS Trust
(UHCW) to determine the main causes of death and compare
the data to previously published studies.

Methods

We performed a retrospective study looking at mortality
from SLE at UHCW NHS Trust between 2006 and 2016.

The coding department was asked to provide us with data
relating to ‘SLE’ or ‘lupus’ being included on death certifi-
cates for any patients that had died in hospital between 2007
and 2016. All patients with a diagnosis of SLE or lupus on
the death certificate were included in our study. Patient notes
were reviewed, and diagnosis was ascertained. Patient notes
were also interrogated for more details relating to their final
illness and the previous problems with SLE as well as con-
current treatment. SLE was considered active if the treating
physician deemed it so.

Further clinical information including duration of ill-
ness, treatment history and positive antibodies was obtained
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through the use of patients’ records and the hospital Clini-
cal Results Reporting Service (CRRS). Disease activity was
determined from the clinical assessments recorded in patient
notes, based on SELENA-SLEDAI composite score [11].
We also classified patients based on systemic involvement
by grouping symptoms as per the British Isles Lupus Assess-
ment Group (BILAG 2004) classification system [12].

Ethical approval was obtained from the Research and
development department of UHCW NHS Trust (GF0075)
and also University of Warwick (REGO-2015-1682).
Descriptive statistical analysis was performed using Micro-
soft Excel 2010.

Results

There were 1,350,520 admissions during this period of
which 39,588 patients died (2.75%). In total, we identified
23 patients with SLE or lupus on death certificate who died
at UHCW NHS Trust in this 10 year period, of which one
was subsequently excluded as we could not find confirmation
of SLE diagnosis. Number of SLE admissions during this
period was 1979 (0.14%) with 22 deaths (1.1%). If day case
admissions are discounted, there were 1055 admissions in
SLE patients leading to death rate of 2.08%.

Demographic data showed 18 of 22 cases were females,
with 4 male SLE patients dying in this period. The ethnic-
ity of the patient population was predominantly Caucasian,
accounting for 16 out of 22 patients (15 White British, 1
White of other nationality). 4 patients were of South Asian
descent (3 Asian Indian and 1 Asian Bangladeshi), 1 patient
was from an Afro-Caribbean background and 1 patient was
Chinese.

Less than half of these patients [9 of the 22 patients
(42%)] were thought to have active disease during the spell
of hospitalisation that ended with their death. The youngest
patient at death was 23 (2 patients) and the oldest was 85. 15
of 22 patients were above the age 50 at death and 7 patients
were under 50.

The overall median age at diagnosis was 41.5 years,
ranging from 17 to 72 years. The median age at death was
58.5 years. In patients with active disease the median age at
death was 5 years lower than those with inactive disease, at
55.5 versus 60.5 years.

In two cases, SLE was thought to be drug-induced—
omeprazole and paclitaxel being the responsible drugs.
We were unable to determine the duration of illness in two
patients, but we found a median disease length of 14.5 years
in the remaining 20 patients. This was dramatically shorter
in patients determined to have active disease during their
final spell of hospitalisation with median disease duration
of 5.5 years.



Rheumatology International (2019) 39:2069-2075

2071

A number of different causes of death were identified
(Table 1). The most common cause of death in this study
was infection, with 5 out of 10 infections attributed to
pneumonia. Of these, two patients were diagnosed with
hospital-acquired pneumonia (one of these grew Strepto-
coccus pneumoniae in the blood, other did not grow any
organisms although Staphylococcus aureus was grown from
wound swab). 1 patient developed varicella pneumonia,
another patient was found to have streptococcal pneumonia
and we were unable to determine the type of pneumonia in
the last patient. Other infections included one patient with
cholecystitis, one patient with peritonitis, one patient with
gall bladder empyema, one patient with neutropenic sepsis
(neutropenia was attributed to paclitaxel) and one patient
with sepsis of uncertain cause. One of these patients had
recently received Rituximab to treat SLE. We do not have
details of their vaccination status, particularly pneumococ-
cal vaccination.

Pancreatitis was associated with three deaths. In one
instance this was related to alcohol, in a second case it was
related to surgery and in the third case due to hyperparathy-
roidism and hypocalcemia. Other causes of death included
subdural haemorrhage although no overt previous risk fac-
tors for bleeding in the presence of active SLE (one patient),
malignancy or malignancy treatment-related complications
(three patients), one patient where death resulted from pneu-
monitis secondary to SLE Vasculitis and three patients with
pulmonary disease (chronic obstructive pulmonary disease
and interstitial lung disease—which was deemed to be unre-
lated to SLE). We did not find any deaths related to renal,
cardiovascular or thrombotic disease in this cohort (Table 1).

In younger patients (under 50 at death) the main cause
of mortality was infection, which was seen in 5 out of 8§
patients (62.5%). Other causes of mortality were subdural
haemorrhage (1 case), malignancy (1 case) and secondary
to radiotherapy for cerebral lymphoma (1 case). Infection
was also the main cause of death in patients above the age
of 50, deemed to be the cause of death in 6 out of 14 patients
(42%). Other causes in this age group included pancreatitis
(3 cases or 21%), pulmonary disease (2 cases or 14%), and
malignancy (1 case). The remaining patient in this age group

was deemed to have died as a result of vasculitis secondary
to active SLE.

Assessment of system involvement using the BILAG
2004 classification demonstrated that the most common
system involved prior to the death of the patients was con-
stitutional symptoms (see Fig. 1), seen in 15 out of the 22
patients (68.2%). Other systems affected were mucocutane-
ous (10 out of 22), renal (6 out of 22), musculoskeletal (6
out of 22), cardio-respiratory (3 out of 22), neuropsychi-
atric (1 out of 22) and haematological (2 out of 22). Renal
biopsy had been performed in five patients previously, with
three of these showing lupus nephritis (1 patient with type
3, 1 patient with type 5, and the last patient with both types
3 and 5) and two others showing tubulointerstitial fibro-
sis and inflammation. Liver biopsy had been performed in
two patients and showed portal and lobular hepatitis in one
patient and non-specific findings in the other. Significant
renal impairment (CKD 3 or worse) was present in five
patients, four of these had biopsies.

Complement levels were found to be low in 6 out of the
22 patients. 14 patients had normal complement levels and
2 patients did not have complement levels checked during
their hospital admission. In the nine patients determined to
have active SLE, four had low complement levels (44.4%).
Hypertension was the most common co-morbidity, seen in 5
patients. 3 patients were diagnosed with epilepsy and three
patients had previous cerebrovascular incidents. Rheuma-
toid arthritis, hypothyroidism, type 2 diabetes, and chronic
obstructive pulmonary disease were listed as co-morbidities

M Series1
16
14
12
10
8
6
4
; | ]
0 -
\ S > > o
.o& e,o\\' é{b \é@ Q:‘g Q})(
X & <« 3 X
& N S >
O O N >
& & I <
<& & &
< <

Fig. 1 System involvement as per BILAG 2004 in patient group

Table 1 Cause of inpatient
death in SLE

Cause of death

Number of patients (%) Details

Infections
Malignancy
Pancreatitis
Pulmonary

Subdural haematoma
Active SLE

Hypoxic brain injury

10 (45.5%) 4 pneumonia, 2 sepsis, 1 gall bladder

3 (13.6%) 2 brain cancers, 1 breast cancer

3 (13.6%) 1 associated with alcohol, 1 post surgery
3 (13.6%) 1 COPD, 1 interstitial lung disease

1 (4.5%)

1 (4.5%) Severe vasculitis, pneumonitis, nephritis
1 (4.5%) Respiratory arrest following fall
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in two patients each. Other co-morbidities listed included
osteoporosis (1 patient), osteoarthritis (3 patients), diver-
ticular disease (1 patient), polycythaemia (1 patient) and
ischaemic heart disease (1 patient).

We were able to confirm the antibody profile for 20 of
22 patients, as 2 patients did not have these results available
on CRRS. 19 of these 20 patients had positive anti-nuclear
antibodies.

The most common antibodies present in these patients
were Ro antibodies present in 12/19 patients. DsDNA was
positive in 11/19 patients by ELISA and eight patients by
Crithidia.

La antibodies were present in nine patients and anti-Smith
antibody and ulsnRNP antibodies were present in five cases
each. We noted that anti phospholipid syndrome was diag-
nosed in 4 patients (2 additional patients were noted to have
positive antiphospholipid antibodies).

Of the 22 cases, 20 were on some form of SLE treat-
ment, where one patient was undergoing chemotherapy for
breast cancer and was thought to have drug-induced SLE
(paclitaxel).

Most patients were on prednisolone at death with a
median dose of 10 mg per day. The second most common
drug was hydroxychloroquine which was used at the time of
death in 7 patients. Another 7 patients were on Mycopheno-
late. No patients were on Azathioprine, Methotrexate, Ciclo-
sporin A or Tacrolimus at death. 2 patients had received
Rituximab in the past. Cyclophosphamide had previously
been used in 2 patients, 3 had been on methotrexate, 6 had
been on Azathioprine 1 had previously been on Mycophe-
nolate and Ciclosporin.

Discussion

The study confirms that death in patients with SLE is com-
mon, and patients with active disease die younger. In this
cohort six patients were less than 50 years of age. However,
our mortality data raise some interesting questions when
compared with data from recent studies. The study by Rees
et al. [8] identified 15 deaths in patients in SLE in the West
Midlands during a period from 1999 to 2012. This is signifi-
cantly lower than the number of patients with diagnosed SLE
who died during a shorter period of 2007-2016 at UHCW
NHS Trust alone (which is a small part of West Midlands).
One possible explanation could be that our study did not
exclude patients who had a disease interval of lower than
1 year. There were three patients in our study who would not
have met their criteria. Therefore, even accounting for this,
it would suggest that SLE is under represented in most clini-
cal data records. A study from London identified 44 patient
deaths in their cohort of patients with at least 10 years of
follow-up from 1978 to 2004 amongst 401 patients [9]. Our
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study suggests that a higher number of patients with SLE
may have died in hospital than community-based studies
indicate and may reflect the inconsistencies in sharing of
information between primary and secondary care. It is also
important to point out that only a small proportion of GP
surgeries is a part of the GPRD, this includes about 20% of
the population.

Infection was found to be the most common cause of
mortality in our study. It had been identified as a major
cause of SLE mortality in a number of previous studies.
The reasons for such observations may be due to increased
risk of infection from clinically active disease or the use
of immunosuppressive agents [15—17]. Steroids continue to
be used regularly for management of SLE, and may be con-
tributing significantly to this risk. Although steroid-sparing
regimes with Rituximab have been trialled [18], this has not
yet become standard practice, and the majority of patients
with SLE continue to be treated with steroids in some form.

The observation that we did not find any deaths caused by
cardiovascular, renal or thrombo-embolic disease was sur-
prising, as previous studies suggested these were a major
cause for the increased mortality in patients with SLE [8,
19]. Although cardiovascular disease has been identified as
the major cause of mortality in several European and Ameri-
can studies [1, 20], some studies in Korea and China also did
not show any mortality from cardiovascular disease [21, 22].
However, renal and thrombo-embolic disease feature highly
in mortality data of published studies [1, 19-23]. Changes
to NHS practice in terms of waiting times and outcomes of
organ transplantation, better management of vascular risk
factors and primary coronary interventions may have con-
tributed to this improvement in outcome.

We detected some variation in causes of mortality
between the younger and older patients. Whilst infection,
malignancy, and subdural haemorrhage were deemed to
be responsible for mortality in both cohorts, pancreatitis
and pulmonary disease were causes of death only in older
patients. Pneumococcal infections were relatively com-
mon, and it is unclear whether pneumococcal vaccination
might have been able to prevent these infections. For the last
4 years, all rheumatology letters to general practitioners for
patients on immunosuppression have included recommen-
dation on pneumococcal and flu vaccination. However, we
do not have data regarding how widely it has been utilised.

Malignancy was a major cause of mortality in our patient
group, accounting for 3 out of 19 deaths. Of these, 2 patients
had primary cancers affecting the brain and the remaining
patient died from metastatic breast cancer. This was surpris-
ing as studies do not appear to show a significant association
between SLE and brain cancer or breast cancer [24]. Differ-
ent studies have looked into cancer risk in SLE patients, with
variable results [25]. A large multicentre prospective cohort
study by Bernatsky et al. from 2005 showed an increased
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overall cancer risk when compared to the general popula-
tion. This study revealed a significant risk of haematological
malignancies but also an increased risk of lung and hepato-
biliary cancers [26].

Comparative population data from the UK national statis-
tics show that cancer accounts for 34% of avoidable deaths
[27]. Although our data suggest that cancer accounts for
16% of our cohort, the relatively small number of patients
may make direct comparison difficult. Brain cancers are the
ninth most common cancers in the UK, accounting for 3%
of cancer incidences. However, it is associated with high
mortality, with an estimated 14% 5 year survival [28].

Anti-Ro antibodies were detected in 57% of our patient
group. This is disproportionately high when compared to
epidemiological data of prevalence of anti-Ro antibodies in
SLE [29, 30]. As expected, low complement levels were
found in the majority of patients determined to have active
lupus. This may be due to the fact that this is one of the
markers used in determining disease activity [19, 29, 31].

The high number of patients on prednisolone and hydrox-
ychloroquine is consistent with current guidelines for man-
agement of SLE, with these agents considered first-line
therapy and hydroxychloroquine has the added advantage
of being relatively safe in the context of acute infection [4].
Steroid use has been associated with a higher risk of infec-
tions [32] and there is an urgent need for better drugs that
would help manage SLE without the dependence on steroids.

Overall life expectancy for patients with SLE appears to
be reduced when compared with the general population. The
median age at death in our study was found to be 57.1 years.
The average regional life expectancy in the general popula-
tion during a similar period was 82.4 in females and 74.8 in
males [13]. This study was not designed to determine the
average life expectancy in patients with SLE, and we are
not able to provide accurate estimates of life expectancy in
SLE patients in Coventry. Nonetheless, the data we have
are consistent with previous studies suggesting a signifi-
cant reduction in life expectancy [14]. Disease activity is an
important factor and our study would indicate that higher
disease activity is associated with increased mortality as it
was seen to result in a younger age at death and shorter dis-
ease duration. This is consistent with previously published
results [5—7] and continues to highlight the challenges in
appropriate management of SLE patients.

Further studies to evaluate average age of death of
patients with SLE compared to that of the general population
in the region will give a more accurate measure of mortality
risk. Previously, Standardised mortality rate (SMR) of 4.6
has been quoted in a Danish study [33]. Management of SLE
and improving mortality requires the control of active dis-
ease and the prevention or management of long-term seque-
lae associated with the condition [34]. Further research is
needed to investigate changes in SMR with changing times.

As more SLE mortality data are revealed in different centres
throughout the globe, we may be able to better understand
regional trends in mortality of SLE patients in the twenty-
first century. This should then allow for a more targeted
approach to long-term management of patients with SLE to
further improve survival rates.

Limitations

Small numbers of patients in our study population
make generalisation difficult

Most retrospective studies are reliant on death certificates to
identify patients with SLE [35]. Information in death cer-
tificates is subject to systemic biases in reporting (co-mor-
bidities are often under reported) and this may have led to
some discrepancies in results. This could have also been the
case in our study and it is possible that the study may have
omitted some patients with a co-morbid diagnosis of SLE.

Conclusions

Mortality associated with SLE is relatively common in big-
ger hospitals; in UHCW in Coventry, we have been seeing
approximately two deaths a year. Active disease contrib-
uting to death is still relatively common. We surprisingly
did not find any evidence of deaths from cardiovascular, or
thrombo-embolic complications of SLE. Infections were the
main cause of mortality in patients with SLE at UHCW and
more emphasis on pneumococcal vaccinations is necessary.
Regional variations in mortality data may exist in different
centres and detailed analyses of these data are important
to gain insight into long-term management of patients with
SLE.
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