Editorial

Mortality and Multiple Causes of

Death in Systemic Lupus

Erythematosus — Role of the Death

Certificate

Systemic lupus erythematosus (SLE) is a chronic multisys-
tem autoimmune disease with a wide range of laboratory
and clinical features. It is characterized by a remitting recur-
ring course. Although mild in severity in a significant num-
ber of patients, SLE can be severe and refractory to therapy
in others and is associated with mortality rates higher than
that of the general population.

Mortality and prognosis studies among patients with SLE
have been investigated in patients referred to tertiary lupus
clinics and in well defined epidemiological settings. Those
studies have addressed one or more aspects of mortality and
survival in SLE, including annual mortality rates, causes of
death, survival rates and curves, standardized mortality
ratios (SMR), and predictors associated with early and late
death. The development of various valid and reproducible
outcome measures in SLE has been a major step in the
detecting of variables associated with morbidity and mortal-
ity in these patients. In addition, measures of SLE disease
activity, permanent damage, quality of life, and other vari-
ables enable comparisons between prognostic studies from
various centers'.

A review of the literature identified more than 60 large
prognostic and mortality studies in SLE reported from dif-
ferent lupus clinics around the globe. Most studies have sug-
gested improved survival of patients with SLE. Prognosis
studies from the University of Toronto Lupus Clinic have
shown that over 4 decades, the SMR has decreased from
12.6 in the first decades to 3.46 in the last decade. When
SMR were stratified by entry cohort and calendar period,
there was evidence of a calendar-period effect, but no cohort
effect. Various disease-related variables were significantly
associated with mortality but could not completely explain
the trend of improved survival over calendar period
observed?.

Causes of death in SLE are classified into those related to
SLE, those resulting from SLE and/or treatment-related
morbidity, and those from unrelated causes. Traditionally,

causes of death were categorized as primary cause of death,
defined as the main disease process directly related to
death, and contributing factors to mortality. This is particu-
larly important in patients with SLE, where the distinction
between the disease and its associated morbidity has not
been well defined. Identifying SLE as a primary mortality
cause should not be based on the disease activity index but
on an SLE-related clinical manifestation that is directly
related to death?.

Active SLE, infections, atherosclerotic cardiovascular
disease, thrombophilia, and malignancy are the most com-
mon causes of death among patients with SLE?#. However,
areview of the reported mortality studies has identified lack
of agreement with regard to the frequency of the various
causes of death or the type of predictors associated with
mortality. This diversity in results of mortality studies in
SLE is related to differences in study design, patient popu-
lations and referral types, definitions of causes of death, and
types of analyses of predictor variables for mortality.

The type of health system and insurance, early referral to
tertiary centers, and geographic and economic characteris-
tics have a significant prognostic value in SLE. However,
research methodology plays a major role in identifying pre-
dictors associated with favorable or grave prognosis in
SLE!

A significant number of mortality studies have been
based on retrospective analyses of charts of hospitalized
patients or those seen at outpatient clinics. The patient pop-
ulation in this type of study comes from referral centers and
not necessarily from an unselected population. Less com-
monly, studies are based on inception cohorts and longitu-
dinal studies of patients with SLE followed prospectively at
lupus clinics. The populations of those clinics represent a
mixture of primary, secondary, and tertiary care referral.
Patients are seen at fixed intervals, and their data are
recorded using a standard protocol. The mortality data of
those studies probably are more accurate and represent real-

See Mortality profile related to SLE, page 496
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life analyses. Such studies could be based on the data of a
single center, multiple centers, or national or international
registries.

In most studies, causes of death are determined by review
of hospital charts, autopsy reports, and contact with the
physician who cared for the patient during the terminal ill-
ness; few studies are by review of death certificates.

In this issue of The Journal, Souza, et al® report a
descriptive epidemiological study of causes of death
among a large group of patients with a diagnosis of SLE
recorded on their death certificates in the state of Sao
Paulo, Brazil. The main characteristics of the study are
population-based design, a large number of deaths, multi-
ple causes-of-death (MCD) analyses, and analysis of
trends over time.

The authors classified causes of death into underlying
and contributing causes of death. This approach allows
several clinical diagnoses to be included under each subcat-
egory. This MCD analysis is unlike the classical approach,
where only one primary cause of death is recorded for each
death.

The data of the study indicate that patients with SLE liv-
ing in the state of Sao Paulo die at a relatively young age,
with renal disease, infections, and cardiovascular diseases
being the most common causes of death. The observed num-
ber of deaths as a result of renal failure, tuberculosis, sep-
ticemia, and pneumonia were significantly higher among
SLE patients compared with age- and sex-matched controls.
In addition, a higher number of deaths as a result of cardio-
vascular diseases in general and myocardial infarction in
particular occurred among patients with SLE younger than
50 years of age. Those data support what we already know:
itis no longer a matter of controversy that SLE patients have
an increased risk of developing cardiovascular disease, par-
ticularly before age 50 years, and accelerated atherosclero-
sis is a significant contributor to the morbidity and mortali-
ty of SLE.

The study data show that mean age at death has increased
from 35 years during the period 1985 to 1989 to 38 years
from 2003 to 2007; and the number of deaths as a result of
renal failure has decreased over the years, suggesting a trend
of improved survival over time.

SLE is a chronic disease characterized by a high rate of
comorbid diseases, and SLE patients accumulate multiple
chronic diseases during their lifespan. Not infrequently
death certificates contain data on the number of comor-
bidities that could have contributed to death. Therefore,
MCD is becoming gradually more popular, since it allows
for a more precise analysis of the death cause in compar-
ison to underlying cause of death (UCD) analysis.
Utilizing the MCD approach permits assessment of the
association between multiple conditions that can con-
tribute to death. Strength of association can be measured
by the ratio between the actual number of deaths for

which both causes are mentioned and the number of
deaths that might be expected under the assumption that
the conditions were independent (the observed-to-expect-
ed ratio). In addition, the ratio of MCD to UCD can help
to identify the diseases that are more important as direct
contributors to the mortality®.

However, MCD methodology requires that the researcher
have a clear understanding of relationships between diseases
and awareness of the quality issues related to the death cer-
tificate data, i.e., potential incompleteness of data. Unlike
the UCD method, where analysis is based on the single most
important condition contributing to the death, which is
always present on the death certificate, using the MCD
method some background diseases may be omitted.
Therefore, MCD analysis may underestimate the association
between the secondary conditions and death.

Limitations of the Souza, et al study are related to the
structure of the cohort. There is no denominator for this
study. No data are given regarding the total number of
patients with SLE, the disease duration, SLE-related clinical
features, laboratory data, medication given to the patients,
type of followup, or other patient characteristics.

This approach does not allow performance of life-table
analyses, identification of predictors associated with death,
or calculation of SMR. In addition, death as a result of active
SLE was not defined and was not considered as a cause of
death. This was missed by the authors. The role of disease
activity and damage in mortality cannot be determined in
this study. Identifying SLE as a primary cause of death is
crucial for developing strategies for further improvement in
survival of patients with SLE.

That SLE is not recorded in the death certificates of lupus
patients is a major concern. In a study based on 2 lupus
cohorts from North America, SLE was not recorded in 40%
of death certificates, mainly among older patients and those
without health insurance’. These findings highlight the limi-
tations of vital statistics medical records in the assessment of
SLE-related prognosis and epidemiological studies. During
the last 2 decades paper-based health records have gradually
been replaced by computer-based records. Combining the
data of death certificates with those of computer-based health
records will allow more accurate analyses.

In summary, despite improvement in survival rates for
patients with SLE, the SMR are still 3-fold higher than for
the general population. Infections, cardiovascular disease,
and end-organ damage remain the major causes of death in
SLE. MCD analysis has not been used in SLE. It is relative-
ly new in prognosis studies of patients with rheumatic dis-
ease and probably will replace the classic UCD analysis.
The MCD method of studying mortality in SLE will identi-
fy a better correlation between SLE activity, infection, and
chronic diseases, specifically if the analyses are based on
death certificates combined with data of lupus clinics or reg-
istries collected prospectively.
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