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The burden of multimorbidity in patients with systemic lupus erythematosus —
single-centre analysis

Marketa Dudkova, Martina Skacelova, Pavel Horak, Jakub Videman, Adela Skoumalova

Aims. Multimorbidity is a growing problem in the general population as well as in patients with rheumatic diseases
like systemic lupus erythematosus (SLE). However, patients with SLE have twice the risk of developing multimorbidity
than non-SLE patients. The aim of this study was to determine the prevalence of multimorbidity in patients with SLE
treated in a university hospital.

Methods. This was a cross-sectional single-centre study and included patients diagnosed and treated with SLE fulfilling
the EULAR/ACR 2019 classification criteria. Multimorbidity was defined as the co-occurrence of at least two chronic
diseases in an individual. The multimorbidity status was determined by a simple count of associated diseases, as well
as using the Rheumatic Disease Comorbidity Index (RDCI) and the Multimorbidity Index (MMI).

Results. A total of 122 patients with SLE were included in the study. Multimorbidity was found in 94% of the partici-
pants. The median comorbidity score, as measured by RDCI, was 1.5, while the MMI score was 4. The most prevalent
comorbidities as measured by the RDCl were hypertension (37%), other cardiovascular disease (28%), pulmonary dis-
ease (18%) and depression (9%). No correlation was found for the RDCl and MM scores and current disease activity
as measured by the SLEDAI-2K scoring system. However, there was a marked increase in the multimorbidity indices
with increasing patient age.

Conclusion. This study confirmed the high prevalence of the serious and often overlooked issue of multimorbidity in
SLE patients. The RDCI and MMI were used to quantify comorbidities, as indices validated for usage in autoimmune
rheumatic diseases, especially SLE. Due to the cross-sectional design of the study, it was not possible to determine the
frequency of multimorbidity prior to diagnosis and its evolution with disease duration and activity. Nevertheless, the
high prevalence of multimorbidity in this cohort underscores the importance of this issue.
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warranted because of its effect on patient’s quality of life, treatment options, prognosis and healthcare utilization.
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INTRODUCTION

In recent decades, the association between rheumatic
diseases and other medical conditions has been exten-
sively researched. A wide range of manifestations has
been documented for rheumatoid arthritis (RA), anky-
losing spondylitis (AS) and systemic lupus erythematosus
(SLE), including links with various other clinical condi-
tions. SLE is a chronic inflammatory autoimmune disease
characterized by multiple organ involvement due to both
the disease and the frequent comorbidities associated
with it. The most encountered comorbidities are osteo-
porosis', cardiovascular?, pulmonary?, and gastrointesti-
nal diseases*. Further, there is an increased prevalence of
infections’, malignancies® and mental health disorders’.
Multimorbidity is defined as the presence of at least two
chronic diseases®®. The concept of multimorbidity aims
to focus attention on the patient's burden of two or more
chronic conditions. This is a more comprehensive and
patient-centred approach than the mere coexistence of
several diseases'®. Further, it considers the potential inter-
connections and interactions of distinct diseases based
on their pathophysiological link, with the aim of indi-
vidualising treatment strategies'®!". Multimorbidity has an
impact on the quality of life, treatment options, healthcare
utilisation, and overall patient prognosis!".

A population-based study from the USA revealed that
over 80% of patients with established SLE suffered from
multimorbidity, with substantial multimorbidity in more
than 50% of cases. The risk of developing multimorbidity
in SLE patients was 78.5% within Syears and 92.8% within
10 years. Compared to non-SLE participants, patients
with SLE had twice the risk of developing multimorbid-
ity than non-SLE comparators'®.

Measurement of comorbidity

There are a number of comorbidity indices used to
quantify the overall burden of co- and multimorbidity'®.
As the impact of the diseases on patient outcome varies,
different indices are used to select and weigh specific ill-
nesses. These facilitate the identification of patients with
a poor prognosis in terms of functional ability, decline
in health-related quality of life, increased mortality and
increased risk of hospitalisation*'>'7!8, The aim of this
study was to determine the prevalence of multimorbidity
in patients with SLE treated at a university hospital in
a real-world setting, to establish multimorbidity indices
validated for use in patients with autoimmune rheumatic
disease, and to evaluate the most common comorbidities.

MATERIALS AND METHODS

Study subjects

This cross-sectional single-centre study included pa-
tients who met the EULAR/ACR 2019 classification
criteria for SLE (ref.?°) and were either outpatients or
hospitalised for the primary diagnosis at the Department
of Rheumatology, University Hospital Olomouc. The ex-
clusion criteria were age over 60 years and the presence of
the cutaneous form of lupus without evidence of systemic
disease. The primary objective was to determine the over-
all prevalence of multimorbidity in the SLE cohort. The
secondary objectives were to determine multimorbidity
indices, to ascertain the frequency of the most common
associated diseases and to compare current disease activ-
ity and the effect of age and sex on the multimorbidity
index values.

The depersonalized, anonymous data were collected
following the acquisition of informed consent from the pa-
tients. The study was approved by the Ethics Committee

Table 1. Demographic and Clinical Characteristics of the Enrolled Patients together with MMI and RDCI scores.

SLE cohort

Number of participants

Total number of participants with SLE 122
Number of participants newly diagnosed with SLE 7
Ethnicity: White race/Asians/Hispanics 97.6%/1.6%/0.8%
Women/Men 108/14

SLE cohort Women Men
Average age (years) (min-max) 42 (22-60) 41.3 (22-60) 47.6 (32-57)
Average duration of follow-up with dg. SLE (years) (min-max) 13 (0-32) 13.53 (0-32) 12 (0-30)
SLEDAI-2K (mean) (min-max) 4.2 (0-22) 4(0-22) 5.4 (0-18)
RDCI (mean) (min-max) 1.61 (0-6) 1.53 (0-6) 2.07 (0-5)
RDCI (median) (min-max) 1.5 (0-6) 1(0-6) 2(0-5)
MMI.weight (mean) (min-max) 6.26 (0-29) 5.93 (0-29) 9.17 (0-25.5)
MMI.weight (median) (min-max) 4 (0-29) 3.5(0-29) 7 (0-25.5)
MMI.count (mean) (min-max) 2.1 (0-7) 2 (0-6) 3.2(0-7)
MMI.count (median) (min-max) 2(0-7) 2 (0-6) 3.5(0-7)
Comorbidity count according to ICD-10 in SLE cohort (mean) (min-max) 3.6 (0-11) 3.47 (0-11) 5.07 (0-11)

The table above illustrates the primary demographic and clinical characteristics of the enrolled participants. The cohort was then divided into

groups according to gender.
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of the University Hospital Olomouc and the Faculty
of Medicine of Palacky University, Olomouc and was
conducted in accordance with the latest Declaration of
Helsinki.

The demographic data are presented in Table 1.
Multimorbidity was defined as the presence of at least 2
chronic diseases, one of which was SLE. The term “sub-
stantial multimorbidity” was defined as the presence of
at least 4 additional chronic diseases. Multimorbidity was
quantified by enumerating the associated diseases in ac-
cordance with the International Statistical Classification
of Diseases and Related Health Problems-10 (ICD-10)
(ref.?'") and referred to as the “Comorbidity count” (ref.??).
Additionally, the Rheumatic Disease Comorbidity Index
(RDCI) (Table 2) (ref."”) and the Multimorbidity Index
(MMI) (Table 3) (ref.'®) were utilised. The MMI was
assessed as both a counted index (MMI.count) and a
weighted index (MMI.weight) (Table 3) (ref.’®). The cur-
rent disease activity was determined using the SLEDAI-
2K scoring system?:.

Statistical analysis

IBM SPSS Statistics for Windows, Version 23.0
Armonk, NY: IBM Corp. statistical software was used
for the statistical processing. Descriptive statistics,
Spearman’s correlation coefficient, and non-parametric
statistical tests were used for the data analysis. All tests
were performed at the 0.05 level of significance.

RESULTS

A total of 122 participants were enrolled in the study.
The study cohort consisted of 108 women (88.5%) and
14 men (11.5%), mean age 42 years. The mean follow-up
period for the diagnosis of SLE was 13 years, with only 7
patients (5.7%) being newly diagnosed. As defined above,

multimorbidity was found in 94% of patients. The mean
comorbidity score as measured by RDCI was 1.5 (range
0-6), while MMI.weight was 6.5, with median of 4 (range
0-25.5) and MMI.count ranged from 0 to 7, with a me-
dian of 2 and a mean value of 2.1 (Fig. 1). The comorbid-
ity count in the SLE cohort is presented in Table 2, Fig. 2.
Substantial multimorbidity was present in 53 cases (43%).
The most prevalent comorbidities as determined by the
RDCI were hypertension (38%), other forms of cardiovas-
cular disease excluding hypertension (29%), pulmonary
disease (18%), and depression (9%) (Table 2, Fig. 3).
According to the MMI, the most prevalent comorbidities
were hypertension (38%), chronic kidney disease (28.7%),
thyroid disease (22%) and obesity (21%) (Table 3, Fig. 3).
There was no correlation between the RDCI and MMI
values and the current disease activity as measured by the
SLEDAI-2K scoring system (Fig. 4). However, there was a
significant increase in the comorbidity count (2.5 vs. 4.37,
P<0.01), as well as in the MMI.weight (4.7 vs. 7.6, P<0.01)
and RDCI (1.02 vs. 1.85, P<0.01) indices with age when
comparing the patients under and over 40 years of age
(Fig. 5).

It was evident after dividing the cohort into sex-specif-
ic groups that men had a higher mean age (47.6 vs. 41.3,
P<0.01), a shorter duration of SLE (12 vs. 13.5 years, ns.)
and a higher overall comorbidity count (men vs. women
5.07 vs. 3.47, p=0.03) as well as a higher MMI.weight
(9.17 vs. 5.93, p=0.058), MMI.count (3.2 vs. 2, P<0.01)
and RDCI (2.07 vs. 1.53, ns) compared to their female
counterparts. The predominant comorbidities in the fe-
male cohort were hypertension (35.2%), chronic kidney
disease (27.8%), and thyroid disease (22.2%), as deter-
mined by the MMI. In men, the most prevalent comor-
bidities were hypertension (57%), obesity (43%), chronic
kidney and liver disease (36%), osteoporosis (28%) and
diabetes (21%) (Table 3).

Table 2. Rheumatic Disease Comorbidity Index (RDCI) for the assessment of multimorbidity of rheumatic diseases.

Disease Points Prevalence in SLE cohort
Lung disease 2 18%
Myocardial infarction 2 1.6%

or
Other cardiovascular diseases 2 29%

or
Stroke 2 9%

or or
Hypertension 1 38%
Diabetes 1 8.2%
Fracture (prox. femur/vertebral body/lower limb) 1 5.7%
Depression 1 9%
Malignancy 1 1.6%
Ulcer disease or other stomach disorders (e.g. reflux, hernias ) 1 4%

The Rheumatic Disease Comorbidity Index (RDCI) was developed as a self-administered questionnaire for patients with rheumatoid arthritis (RA),
osteoarthritis (OA), SLE or fibromyalgia. The final score includes 11 comorbid illnesses, with a range of 0-9. The RDCI has been demonstrated

to be an effective predictor of the death and physical disability'.
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Table 3. Multimorbidity Index (MMI) and the prevalence of comorbid conditions in the SLE cohort

Comorbid condition Points Prevalence Prevalence Prevalence
in SLE cohort in women in men

Glaucoma 0.5 2.4% 2.8 % -
Irritable bowel syndrome 0.5 - - -
Schizophrenia, bipolar disorder 0.5 - - -
Learning disabilities 0.5 0.8% - %
Anorexia/bulimia 0.5 - - -
Migraine 0.5 10.6% 10.2% 7%
Prostate diseases 0.5 - - -
Diverticulitis 0.5 2.4% 1.9% 7%
Chronic sinusitis 0.5 3.3% 2.8% 7%
Hypertension 0.5 38% 35.2% 57%
Malignancy 0.5 1.6% 1.9% -
Diabetes mellitus 0.5 8.1% 6.5% 21%
Atrial fibrillation 0.5 - - -
Constipation 0.5 - - -
Multiple sclerosis 1 - - -
Substance Abuse 1 - - -
Osteoporosis 1 16.3% 14.8% 28%
Cutaneous psoriasis 1 2.4% 1.9% 7%
Ischemic heart disease 1 1.6% 1.9% -
Hearing loss 1 0.8% 0.9% -
Stroke/Transient ischemic attack 2 9% 9.3% 7%
Ischaemic disease of the lower limbs 2 - - -
Chronic kidney disease 2 28.7% 27.8% 36%
Idiopathic intestinal inflammation 3 0.8% 0.9% -
Diseases of the thyroid gland 3 22% 22.2% 21%
Asthma 3 4% 4.1% -
Obesity 4 21.3% 18.5% 43%
Chronic liver disease 5 11.5% 8.3% 36%
Heart failure 5 0.8% 0.9% -
Bronchiectasis 5 1.6% - 14%
Depression 6 7.4% 7.4% 7%
Anxiety/neurotic disorders 8 7.4% 8.3% -
Alcohol addiction 9 - - -
Blindness or severe visual impairment 10 0.8% 0.9% -
Parkinson’s disease 10 - - -
Dyspepsia 10 3.3% 2.8% 7%
Chronic obstructive pulmonary disease (COPD) 10 - - -
Hepatitis (viral) 10 - - -
Epilepsy 20 5.7% 5.6% 7%
Dementia 20 - - -

The multimorbidity index contains a list of 40 chronic conditions. It can be used as a counted MMI (MMlI.count) with a range of 0-40 or a
weighted MMI (MMI.weight) with a range of 0-153. MMI.weight showed the highest correlation with the Health-related quality of life (HRQol),
physical function, and fatigue compared to other indices. Both indices are able to predict HRQoL after 1 year".

DISCUSSION

The relationship between rheumatic diseases and
other disorders has been the subject of extensive study in
the recent decades. In the context of rheumatic diseases,
not only have the manifestations of the disease itself been
described, but also the links to other conditions. The term
”comorbidity” is used to describe the co-occurrence of
one or more diseases in addition to the disease of inter-
est?. This term requires the indexing of a certain con-
dition as a primary disease, to which other, secondary

conditions are added. The focus is predominantly on the
primary condition®. In contrast, the recently emerging
concept of multimorbidity seeks to shift attention to the
patient's burden of two or more chronic conditions'.
This approach aims to individualise treatment strategies’.
Multimorbidity is a condition prevalent in the general
population, affecting approximately 37% of individuals®.
However, regional variations in prevalence have been
observed. A meta-analysis of 126 studies revealed that
the prevalence of multimorbidity was 45.7% in South
America, 43.1% in North America, 39.2% in Europe and
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Fig. 1. The distribution of MMI.weight in the SLE cohort.
Half of the patients have MMI.weight between 1 and 8.5, with a
median of 4. No comorbidities were observed in 15% of the SLE
cohort, 15% of patients have MMI.weight of 12.5 and higher.

35% in Asia. A higher prevalence was associated with
female sex (39.4% vs. 32.8% in males) and increasing
age?®. Additionally, a low socioeconomic standard was
also identified as a risk factor?.

Patients with multimorbidity are exposed to a multi-
tude of potential risks, including polypharmacy (the si-
multaneous administration of multiple drugs), which can
result in reduced compliance and the emergence of ad-
verse drug reactions®*?. Frequent interactions with health
services can result in a failure to coordinate care delivery.
Therefore, there is a need for clear communication and
the individualisation of care, with a focus on the patient
and his or her needs'*?. Patients become more vulnerable
due to poor health, older age, reduced cognitive abilities,
limited health literacy as well as the prevalence of depres-
sion and anxiety'?.

The main factor contributing to the development of
multimorbidity in chronic rheumatic diseases is systemic
inflammation®°. This is followed by general factors such
as ageing, smoking, obesity, sedentary lifestyle and fac-
tors associated with the adverse effects of treatment.
Furthermore, evidence indicates that patients with mul-
timorbidity may exhibit a more advanced stage of underly-
ing disease and they may have lower odds of achieving low
disease activity or complete remission'*">3%31, Additionally,
there is frequently a discrepancy between the patient's
subjective perception of disease activity and the clinical
assessment’®. The multimorbidity also affects the treat-
ment. Multimorbid rheumatic patients are significantly
less likely to undergo targeted therapy, despite exhibiting
elevated disease activity*'>!7. Conversely, appropriate
selection and implementation of intensive treatment for
rheumatic disease can have a beneficial impact on co-
morbidities, including cardiovascular disease, metabolic
syndrome, osteoporosis and infections®>%.
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Fig. 2. Comorbidity count according to the ICD-10 in SLE co-
hort. The comorbidity count in the SLE cohort was determined
by enumerating the number of comorbidities according to the
ICD-10 present in SLE patients, expressed as a prevalence rate.
The presence of at least one additional chronic disease in con-
junction with SLE is indicative of multimorbidity.

As evidenced by research, the prevalence of multi-
morbidity among SLE patients may be up to 3 times the
prevalence observed in the general population of similar
age. Further, the risk of multimorbidity is twofold greater
among SLE patients than a demographically comparable
cohort without SLE (ref.?*).

In clinical practice, a variety of scoring systems are
employed for the assessment of multimorbidity. In the
general population, the most commonly used indices
are the CCI (Carlson Comorbidity Index) (ref.3>3¢) and
ECI (Elixhauser Comorbidity Index) (ref.?*). The RDCI
and MMI are employed for patients with rheumatic dis-
eases'”8. Both indices correlate very well with patients'
functional disability and mortality'"3.

The results of our study are in accordance with the
high prevalence of multimorbidity observed in patients
with this rheumatic disease’. A comparison of the origi-
nal RA cohort used for MMI validation with our SLE
cohort reveals that the latter is more polymorbid. While
the median MMlI.count is similar, there are notable dif-
ferences in the overall multimorbidity, as well as in the
comorbidity count and MMI.weight'®. This suggests that
the patients in our cohort may be more severely affected
by comorbidities with greater impact on their quality of
life and prognosis. As in previous studies, a high preva-
lence of metabolic-related diseases was observed in our
cohort, including hypertension, obesity, diabetes and
chronic liver disease®’*®. Additionally, a high proportion
of cardiovascular disease was identified, characterised
by a high prevalence of thromboembolic events and a
minimal proportion of ischaemic heart disease or heart
failure. Further, a notable proportion of both autoimmune
and non-autoimmune thyroid diseases (AITD) was docu-
mented in the cohort. Although our results indicate a
lower prevalence of AITD than previously reported in the
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Fig. 3. The distribution of associated diseases according to the RDCI and MMI.
The most prevalent associated diseases in the SLE cohort, as identified by the RDCI and MMI were hypertension (present in
46 participants), chronic kidney disease (n=37), thyreopathy (n=27), obesity (n=26) and other cardiovascular diseases (n=35).

literature®, the co-occurrence of these diseases has been
documented for over six decades*. The high prevalence of
autoimmune thyroiditis in rheumatic disorders is well doc-
umented; it is a consequence of the fact that autoimmune
diseases tend to cluster together. The prevalence of anti-
thyroid antibodies has been documented to be between 20
and 25% in SLE patients, compared to 10% in the general
population*. Additionally, certain gene polymorphisms
have been identified that predispose individuals to the co-
occurrence of SLE and AITD (ref.*?). Moreover, a higher
prevalence of both nodules and tumours has been docu-
mented in SLE patients*’. The concomitant occurrence of
AITD and rheumatic disease warrants attention, particu-
larly during pregnancy. Alterations in fT3 and T4 levels
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have been observed in pregnant women patients*, and
there may be differences in implantation, miscarriage and
perinatal outcomes. Additionally, there may be a higher
rate of preterm birth compared to that observed in SLE
patients without AITD (ref.*). The overall prevalence of
malignancy in our cohort was low, and no case of thyroid
cancer was diagnosed.

Chronic kidney disease (CKD) was present in one
third of the patients in the cohort. CKD was defined as
a condition in which, despite adequate treatment of lu-
pus nephritis (LN), increased albuminuria or decreased
renal function persisted after three months of therapy*.
Similarly, patients with other causes of chronic kidney
disease were included in the cohort. Only two patients
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Fig. 4. Multimorbidity indices in comparison with current disease activity.

Our findings revealed no statistically significant correlation between the cur-
rent disease activity, as measured by the SLEDAI-2K, and the multimorbidity
indices. To gain insight into the impact of multimorbidity on disease activity
and treatment outcomes, it is essential to collect data over an extended period

of time.
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Fig. 5. The impact of age on RDCI in a cohort of SLE patients.

The prevalence of multimorbidity was found to increase significantly with
age. The same findings were observed for all multimorbidity indices, namely
RDCI as well as for MMI.count and MMI.weight.

(1.6%) reached the end-stage renal disease (ESRD) and
underwent successful cadaveric kidney transplantation.
These results are consistent with those reported in the lit-
erature. However, the prevalence of LN is highly variable,
with the literature reporting prevalence rates between 20
and 65% in SLE patients®’.

Mental health disorders are also frequently diagnosed
in patients with SLE. Depression and anxiety, the most
commonly reported disorders, are twice as prevalent in
these patients as in the general population, and often have
a profound impact on patients' health and well-being”*.
This includes an increased incidence of cardiovascular
disease, myocardial infarction, suicidal ideation, reduced
quality of life, and higher risk of premature death’. In
our cohort, approximately 14% of patients exhibited pre-
existing depression, anxiety, and neurotic disorders. The
co-occurrence of these conditions with fibromyalgia is
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relatively common in SLE, as fibromyalgia has also been
linked to mental health disorders®. However, our study
did not focus on this issue. Nevertheless, collaboration
with a clinical psychologist or a psychiatrist appears to
be very beneficial and often necessary.

The authors are aware of the limitations of the study,
including the relatively small number of patients and the
fact that the study was conducted at a single rheumatology
centre. The study was designed as a cross-sectional study,
including patients in different stages of disease activity
from an ethnically nearly homogeneous population of
the Central Moravia region. Furthermore, the study did
not include information on the socioeconomic status of
the patients or data on their highest level of education.
The impact of disease activity and multimorbidity on the
results was limited by the duration of the study, which
would have necessitated data collection over a longer pe-
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riod of time. The prevalence of certain diseases among
male patients is influenced by two factors: the limited
number of male patients in the cohort and the charac-
teristic predisposition for SLE in females. The MMI and
RDCI indices are limited by their broader representation
of each diagnosis. For instance, osteoporosis was identi-
fied in 16.3% of the cohort according to the MMI index,
whereas the RDCI index considered only the occurrence
of osteoporotic fracture, which was identified in 5.7% of
the patients. Conversely, a bone metabolism disorder in
the level of osteopenia with a potential association with
both the chronic disease itself and the therapy, was ob-
served in additional 15% of the SLE patients at the time
of the study. Nevertheless, studies have indicated that
20-26% of SLE patients may experience asymptomatic
vertebral fractures, with up to another 32% developing
them within 8 years of follow-up despite satisfactory bone
mineral density (BMD) (ref.**!). The incidence of asymp-
tomatic fractures was not assessed in our study.

In view of the aforementioned factors, it is neces-
sary to adopt a comprehensive approach to the care of
rheumatology patients, as this approach is likely to bring
significant benefits. However, a key question remains: is
such complex care readily available in the context of our
current healthcare system? In the outpatient sector, the
availability of complex care can be a challenge, particular-
ly in the context of increasing waiting times for outpatient
specialists. Our aim is to provide comprehensive care, par-
ticularly within the inpatient rheumatology department,
which offers a wide range of consultative examinations,
imaging and laboratory testing, physiotherapy and psy-
chotherapy. Nevertheless, only a minority of patients are
hospitalised, particularly those with a severe course of
illness and high disease activity.

CONCLUSION

The prevalence of multimorbidity is increasing glob-
ally as a consequence of three factors: the ageing popula-
tion, enhanced diagnostic capabilities and advances in
treatment. Patients with chronic inflammatory autoim-
mune disease who are affected by multiple comorbidities
are often undertreated, which may have a negative impact
on their rheumatic disease activity and prognosis. This
study aims to highlight the importance of monitoring
and treating comorbidities in individuals with chronic in-
flammatory disease. A comprehensive and patient-centred
approach to treatment recommendations can have a sig-
nificant impact on the overall quality of life in individuals
and their families, as well as on the healthcare systems
and society-wide socioeconomic aspects.
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