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Abstract
Objective: To study the prevalence and impact of comorbidities among a cohort of patients with

systemic lupus erythematosus (SLE).

Methods: This study is retrospective, multicenter including 902 Egyptian patients with SLE.

Medical records were reviewed for demographic data, clinical characteristics, routine laboratory

findings, immunological profile, and medications. Moreover, SLE Disease Activity Index (SLEDAI),

and the Systemic Lupus International Collaborating Clinics/American College Rheumatology

Damage Index scores were calculated.

Results: Comorbidities were found in 75.5% of the studied group with hypertension and dyslipi-

demia as the most frequent comorbidities (43.1% and 40.1%, respectively), followed by sicca fea-

tures, avascular necrosis, diabetes, osteoporosis and renal failure (11.5%,9%, 9%,8.9%, and 7.1%,

respectively). Multivariate regression model showed statistically significant relation between the

presence of comorbid condition and each of age (P= 0.006), disease duration (P= 0.041),

SLEDAI at onset (P< 0.001), cyclophosphamide intake (P= 0.001), and cumulative pulse intraven-

ous methylprednisone (P< 0.001). Also, when adjusted to age and sex, those with multiple

comorbid conditions had 18.5 increased odds of mortality compared to those without comorbid-

ities (odds ratio (OR), 95% confidence interval (CI)= 18.5 (6.65–51.69)].
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Conclusion: Patients with SLE suffer from several comorbidities, with an increasing risk with age,

longer disease duration, higher SLEDAI at onset, cyclophosphamide intake and cumulative pulse

intravenous methylprednisone. Risk of mortality is exponentiated with multiple comorbidities.
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Introduction
Systemic lupus erythematosus (SLE) is a chronic
inflammatory multisystem autoimmune disease
that can affect many organs of the body, alter
their function, causing organ damage.1 Although
the health outcomes of patients with SLE have
improved over the past decades, SLE long-term
prognosis remains poor. There is a higher
comorbidity burden from the disease itself and/
or the drug therapy notably steroids and immuno-
suppressants,2 with a greater rate of mortality
(about threefold) as compared to thegeneral popu-
lation.3 People with SLE are recognized to be at
increased risk of developing certain comorbidities
such as cardiovascular disease (CVD),4 insulin
resistance, and metabolic syndrome,5 which
make the risk of cardiovascular morbidity and
mortality 1.3 to 2.7 times higher in patients with
SLE than in the general population.6 Other
comorbidities include stroke,7 osteoporosis,8

infection (especially pneumonias and urinary
tract infections),9 and end-stage renal failure in
16% to 45% of cases during their disease
course.10The risk ofmalignancy inSLE is contro-
versial, with the concept of chronic B and T cells
activation as a driving force for the cancer
comorbidity development as in Hodgkin’s
lymphoma.11 Associated comorbidities can lead
to a more aggressive course of management, an
increased health-care costs, a negative impact
on quality of life, and a worse prognosis.12

Charlson Comorbidity Index (CCI) is a predictor
ofmortality risk of comorbid diseases and is nega-
tively associated with survival. It was reported to
be elevated in patients with SLE.13 Monitoring,
prevention, and management of risk factors

for comorbidities are highly recommended by
The European Alliance of Associations for
Rheumatology.14

The aim of the present study is to report
associated comorbidities among an Egyptian
cohort of patients with SLE, its relation to dif-
ferent demographic and disease parameters,
and to study the mortality risk in the SLE
cohort in context to associated comorbidities.

Methods

Study population
This is a multicenter, retrospective cohort study
which included patients attending rheumatol-
ogy units in four university hospitals in Egypt
(Cairo, Beni-Suef, Menia, and Fayoum) in add-
ition to a private center in Fayoum. The study
was conducted in accordance with the guide-
lines of the Declaration of Helsinki.

Data collection
Medical records of 1014 patients with SLEwere
screened. The inclusion criterion was fulfilling
the 1997 American College Rheumatology
(ACR) classification criteria for SLE.15

Additionally, patients with secondary antipho-
spholipid syndrome (APS) fulfilling the revised
Sapporo classification criteria for APS were
included.16 Out of the 1014 screened medical
records, 112 patients were excluded due to:
missed data, disease duration less than 6
months, and those with 3 or less follow-up
visits documented in their files.
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The abstracted data of 902 patients with SLE
included demographics (age, age of onset, sex,
and disease duration), clinical disease character-
istics (constitutional, mucocutaneous, cardiopul-
monary, renal, neuropsychiatric, gastrointestinal,
musculoskeletal, vascular, and sicca manifesta-
tions), laboratory findings, and immunological
profile. Past and current medications were
recorded including cumulative pulse methyl-
prednisolone (by calculating the doses given
for each patient during the disease course from
medical records).

Mortality, disease activity, and damage
indices
Assessment of the disease activity was done by
calculating the SLE Disease Activity Index
(SLEDAI)17 at baseline and at last visit for
each patient. The Systemic Lupus International
Collaborating Clinics/ACR Damage Index
(SDI)18 scores at the last visit were calculated
as well. Mortality and cause of death were
recorded from the patients’ records.

Collected data for different comorbidities
Data for different comorbidities present at any
time during the disease course were collected.
Comorbidities documented for this study
covered those included in the CCI in addition to
five other specified comorbid conditions namely
hypertension, dyslipidemia, thyroid disease,
osteoporosis, avascular necrosis (AVN). This
index includes 17 items: myocardial infarction,
congestive heart failure, peripheral vascular
disease (PVD) (recording for this item was done
if the patients had digital gangrene), cerebrovas-
cular disease (recording for this item was done if
the patient had hemiplegia), dementia, chronic
pulmonary disease (recording for this item was
done if the patient had chronic obstructive pul-
monary disease), connective tissue disease
(CTD) (this item was modified for the study to
include CTD other than SLE), peptic ulcer
disease, mild liver disease without portal

hypertension, moderate or severe liver disease,
diabetes mellitus (DM), DM with end organ
failure, renal diseases (recording for this item
was done if the patients had renal failure), solid
malignancy without metastasis, leukemia or
lymphoma,metastatic solid tumor andHIV infec-
tion.19 It is worth noting that some comorbidities
(as hypertension, DM, dyslipidemia, liver cirrho-
sis, or renal failure) were routinely screened in all
centers, while others were screened only if
patients were symptomatic, or clinically sus-
pected (as AVN, peptic ulcer disease, or tumors).

Patients’ categorization
and comparison
Data from all the centers were reported in a stan-
dardized sheet. Patients were classified accord-
ing to the presence of comorbid condition into
two groups: patients with comorbidities (group
I) and patients without comorbidities (group II).

Statistical methods
Sample size. Sample size calculation was done
for one sample comparison of proportions using
STATA software based on a power of 80%, two-
sidedalpha0.05andconsidering theproportionof
the least common and the most common
comorbid conditions. Considering the average
of 6.4% as our hypothesized value and 1% as
least common alternative value then with power
80% and two-sided alpha 0.05, we should have
109 patients for a single arm study while consid-
ering 25%asmost commonalternative value then
with power 80% and two-sided alpha 0.05 we
should have 21 patients for a single arm study.
Nevertheless, while ensuring fulfillment of calcu-
lated sample size, more patients were enrolled as
feasible, that would increase reliability, precision,
and power of results.

Statistical analysis
Data were collected, tabulated, and statistically
analyzed using the SPSS software (IBM Corp.
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Released 2011. IBM SPSS Statistics for
Windows, Version 20.0, Armonk, NY, USA:
IBM Corp.). Quantitative data were expressed
as mean± standard deviation when normally dis-
tributedormedian, rangewhenotherwise not nor-
mallydistributed.Qualitativedatawereexpressed
asnumbers (percentages).The student’s t-testwas
used to analyze the difference between two inde-
pendent groupswhen datawere parametric, while
theMann–WhitneyU-testwasusedwhen thedata
were nonparametric. Percentages of categorical
variables were compared using the Chi-square
test or Fisher’s exact test when appropriate.
Regression analysis was used to find factors asso-
ciated with comorbidities and mortality and the
odds ratio was calculated. A two-tailed probabil-
ity value (P value) <0.05was considered statistic-
ally significant.

Results

Demographic and clinical characteristics
of the patients
Themean age of 902 included patients was 32.47
± 9.25years,while themeandiseasedurationwas
9.11± 6.26 years. As many as 92.2% of the
patients were females. Regarding treatments
used, 93.3% of the studied group had received
antimalarials, azathioprine (76.4%), cyclophos-
phamide (46.8%), and mycophenolate mofetil
(26.4%), at some point during their disease.
Almost three-quarters of the SLE cohort
(74.9%) had pulse intravenousmethylprednisone
during their disease course. The cumulative pulse
intravenous methylprednisolone dose ranged
from 0.5 to 25g with a median of 3 g. Among
the studied cohort, 116 (12.9%) patients died
after the diagnosis of SLE (Table 1).

Distribution of different comorbidities
in patients with SLE
Comorbidities were found in 75.5% of the
studied group. Results showed that hypertension
and dyslipidemia were the most frequently

Table 1. Demographic and clinical characteristics

of the studied group.

Demographic characteristics (n= 902)

Age (mean± SD), year 32.47± 9.25

Age at onset (mean± SD), year 23.38± 8.98

Disease duration (mean± SD),

year

9.11± 6.26

Females, n (%) 832 (92.2)

Clinical characteristics

Constitutional manifestations, n

(%)

672 (74.5)

Mucocutaneous manifestations, n

(%)

804 (89.1)

Musculoskeletal manifestations, n

(%)

829 (91.9)

Cardiac manifestations, n (%) 237 (26.3)

Pulmonary manifestations, n (%) 474 (52.5)

Neurological manifestations, n (%) 416 (46.1)

GIT manifestations, n (%) 181 (20.1)

Renal manifestations, n (%) 619 (68.6)

Hematological manifestations, n

(%)

855 (94.8)

SLEDAI at onset range, median

(IQR) (n= 823)

0–49, 12 (6–18)

SLEDAI at last visit range, median

(IQR) (n= 898)

0–34, 4 (0–8)

SLICC range (median (IQR)) 0–10, 1 (0–2)

Mortality, n (%) 116 (12.9)

Immunological investigations

Positive ANA, n (%) 866/883 (98.1)

Anti-DNA, n (%) 577/796 (72.5)

Anti-Smith, n (%) 68/250 (27.2)

ACL IgG, n (%) 176/613 (28.7)

ACL IgM, n (%) 148/526 (28.1)

LAC, n (%) 180/536 (33.6)

Medications received

Anti-malarial, n (%) 842 (93.3)

Azathioprine, n (%) 689 (76.4)

Mycophenolate mofetil, n (%) 238 (26.4)

Cyclophosphamide, n (%) 499 (55.3)

Steroid’s intake (oral or IV), n (%) 878 (97.3)

Cumulative IV pulse methyl

prednisolone dose range,

median (IQR), g

0.5–25, 3(3–6)

ACL: anticardiolipin; ANA: antinuclear antibody; GIT:

gastrointestinal tract; Ig: immunoglobulin; IQR: interquartile

range; IV: intravenous; LAC: lupus anticoagulant; n: number;

SLEDAI: Systemic Lupus Erythematosus Disease Activity

Index; SLICC: Systemic Lupus Erythematosus International

Collaboration Clinic; DNA: deoxyribonucleic acid.
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detected comorbidities (43.1% and 40.1%,
respectively). This may explain the prevalence
of PVD, CVA, myocardial infarction, and heart
failure in our cohort (4.1%, 3.9%, 0.6%, and

2.2%, respectively). Less frequently reported
comorbidities were sicca features, AVN, and dia-
betes (11.5%, 9%, and 9%, respectively). In add-
ition, we found that 8.9% of our study group had
osteoporosis (OP), thyroid dysfunction was
present in 5.8% of our patients and renal
failure in 7.1%. Finally, in our cohort, 0.4% of
patients developed malignancy (Table 2).

Comparison between patients with
comorbidities and those without regarding
disease parameter
Patients were classified according to the presence
of comorbid condition into two groups: patients
with comorbidities (group I) which included
681 patients (75.5%) and patients without
comorbidities (group II) which included 221
patients (24.5%).PatientswithSLEwith recorded
comorbidities (group I)were older and had longer
disease duration than those without comorbid-
ities. Patients with comorbidities showed signifi-
cantly more clinical manifestations than the
group without comorbidities except for musculo-
skeletal manifestations. Group I had higher
median SLEDAI at onset. They also had more
damage as their median SLICC was significantly
higher than the median for group II at study time.
Mortality rate was significantly higher in group I
(16.4%) than in group II (1.8%) (P<0.001)
(Table 3).

Anti-double stranded DNA antibodies posi-
tivity was found to have a statistically significant
higher frequency in those patientswith comorbid-
ities (76%) compared to those without comorbid-
ities (62%) (P<0.001). Similarly, the frequency
of anticardiolipin immunoglobulin G (ACL
IgG) antibodies and lupus anticoagulant (LAC)
antibodies positivity were significantly higher in
patients with SLE with comorbidities (33.2%,
36.8%) than those without comorbidities
(14.4%, 23.9%), (P<0.001, 0.006), respectively.
Azathioprine and cyclophosphamide were more
frequently received in patients with SLE with
comorbidities (P<0.001). The cumulative intra-
venous pulse methylprednisolone dose was

Table 2. Prevalence of comorbidities and CCI in

the studied group.

Comorbid condition (n= 902) n (%)

I. Comorbidities not included in the CCI
Hypertension 389 (43.1)

Dyslipidemia 362 (40.1)

Thyroid disease 52 (5.8)

Avascular necrosis 81 (9.0)

Osteoporosis 80 (8.9)

II. Comorbidities included in the CCI
Myocardial infarction 5 (0.6)

Heart failure 20 (2.2)

PVD 37 (4.1)

CVD 35 (3.9)

Dementia 0 (0)

Chronic obstructive pulmonary

disease

0 (0)

CT disease (Sicca features) 104 (11.5)

Peptic ulcer disease 60 (6.7)

Mild liver disease without portal

hypertension or cirrhosis (HCV

infection)

46 (5.1)

Moderate or severe liver disease

(cirrhosis)

9 (1.0)

Diabetes mellitus 81 (9.0)

Diabetes mellitus with end organ

damage

0 (0)

Moderate or severe renal disease 64 (7.1)

Any tumor 4 (0.4)

Solid tumor without metastasis 1 (0.1)

Leukemia and lymphoma 1 (0.1)

Metastatic disease 2 (0.2)

HIV 0 (0)

All comorbidities, n (%) 681 (75.5)

One comorbid condition, n (%) 246 (27.3)

More than one comorbid condition, n

(%)

435 (48.2)

CCI: Charlson Comorbidity Index; CT disease: connective

tissue disease; CVD: cerebrovascular disease; HCV:

hepatitis C virus; HIV: human immunodeficiency virus;

PVD: peripheral vascular disease.
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significantly higher in patients with SLE with
comorbidities than those without comorbidities
(P=<0.001) (Table 3).

Regression analysis for factors associated
with the presence of comorbidity
Univariate regression showed significant relation
between the presence of comorbidity and each of
the age, disease duration, SLEDAI at onset,
SLEDAI last visit, cyclophosphamide intake,
and cumulative pulse intravenous methylpredni-
sone dose. A multivariable regression model
showed statistically significant relation between
the presence of comorbid condition and each of
age, disease duration, SLEDAI at onset, cyclo-
phosphamide intake, and cumulative pulse intra-
venous methylprednisone. Cyclophosphamide
intake was found to have a strong association
with the presence of comorbid conditions when
adjusted for age, disease duration, SLEDAI at
onset, and cumulative pulse intravenous (IV)
methylprednisone dose odds ratio (OR), 95%
confidence interval (CI) (2.299 (1.572–3.363))
(Table 4).

Comorbidity as a predictor of mortality
Mortality in the studied cohort were analyzed
according to the presence and number of the
comorbid conditions. When adjusted to age and
sex, patients with one comorbid condition had
4.3 increased odds of mortality compared to
those with no comorbidities (OR, 95% CI=
4.31 (1.42–13.12)). Those with multiple
comorbid conditions had 18.5 increased odds of
mortality compared to those without comorbid-
ities (OR, 95%CI= 18.5 (6.65–51.69)) (Table 5).

Discussion
SLE is commonly accompanied by several
comorbidities that can affect patients’ quality
of life and their survival. It may occur
because of the disease itself or the medical
intervention.2,20

Several comorbidities might be encountered
in the context of SLE, with hypertension
among the commonest, yet with variable preva-
lence. Prevalence of hypertension varies greatly
among different reports; however, it remains
among the highly prevalent comorbidities in
SLE and is significantly higher than non-SLE
within the same age and sex category. In the
cohort by Sabio et al.,21 the prevalence of hyper-
tension among patients with SLE was 56%.
Similar to our study, an international cohort of
918 patients with SLE found that 33% of the
patients had hypertension and 36% had hyper-
cholesterolemia. In addition, the prevalence rate
of hypertension, diabetes, and dyslipidemia
were found significantly higher in lupus patients
than those in healthy population.22

Patients with SLE have a 2 to 50 fold
increased risk of cerebral, cardiac, or peripheral
arterial atherosclerosis diseases than in the
general population.4,6 This may explain the
prevalence of PVD, CVD,myocardial infarction,
and heart failure in (4.1%, 3.9%, 0.6%, and
2.2%, respectively) of our cohort. In fact, trad-
itional cardiovascular risk factors (such as hyper-
tension, dyslipidemia, age, sex, and obesity)
alone do not completely elucidate the extent of
this risk; inflammatory process, increased levels
of C-reactive protein, complement activation,
and prothrombotic mechanisms lie beneath this
premature atherosclerosis and atheroma plaque
formation in SLE.23

Osteoporosis is a serious cause of morbidity
in SLE. In total, 8.9% of our study group had
OP. Similar results were reported in the litera-
ture as in a recent meta-analysis where the
prevalence of OP was 16%.24 Some reports
tend to give a higher prevalence. A study from
Egypt found a prevalence of OP to be 20% and
osteopenia to be 35.7%.25Many factors contrib-
ute to the increased incidence of OP in patients
with SLE. Not only the prolonged steroid use
but disrupted inflammatory status-driven
mainly through interleukin 1 (IL-1), IL-6,
IL-17, and tumor necrosis alpha (TNF-α) with
subsequent impact on receptor activator of
nuclear factor kβ (RANK) receptor activator of
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nuclear factor kβ ligand (RANKL)–osteoprote-
grin (OPG) axis, leading to stimulation of osteo-
clast differentiation and activity and inhibition
of osteoblast activity.26 Another cause is the

premature menopause in patients with SLE,
which may result from the effects of treatment
or from an autoimmune-mediated ovarian
injury.27

Table 3. Comparison between patients with comorbidities and patients without comorbidities regarding

disease parameters.

Variable (n= 902) Group I (n= 681) Group II (n= 221) P value

Demographic characteristics

Age, mean± SD 33.06± 9.33 30.65± 8.77 0.001
Age at onset, mean± SD 23.45± 9.24 23.18± 8.17 0.985

Disease duration, mean± SD 9.626± 6.33 7.51± 5.79 <0.001
Gender (females), n (%) 630 (92.5) 202 (91.4) 0.593

Clinical characteristics

Constitutional, n (%) 522 (76.7) 150 (67.9) 0.009
Mucocutaneous, n (%) 615 (90.3) 189 (85.5) 0.047
Musculoskeletal, n (%) 632 (92.8) 197 (89.1) 0.083

Cardiac, n (%) 206 (30.2) 31 (14.0) <0.001
Pulmonary, n (%) 385 (56.5) 89 (40.3) <0.001
Pulmonary hypertension, n (%) 109 (16.0) 5 (2.3) <0.001
Neurological, n (%) 340 (49.9) 76 (34.4) <0.001
GIT, n (%) 168 (24.7) 13 (5.9) <0.001
Renal, n (%) 509 (74.7) 110 (49.8) <0.001
Renal failure, n (%) 64 (9.4) 0(0) <0.001
Hematological, n (%) 656 (96.3) 199 (90.0) <0.001
SLEDAI at onset

range, median (IQR)

0–49, 13 (8–19) 0–48, 8 (4–12) <0.001

SLEDAI at last

range, median (IQR)

0–34, 4 (0–8) 0–30, 4 (0–8) 0.008

SLICC-DI range, median (IQR) 0–10, 1 (0–3) 0–5, 0 (0–1) <0.001
Mortality, n (%) 112 (16.4) 4 (1.8) <0.001
Immunological investigations of the studied group (n= 902)

Positive ANA, n (%) 655/666 (98.2) 211/217 (97.2) 0.30

Positive anti-ds DNA, n (%) 453/596 (76.0) 124/200 (62.0) <0.001
Positive ACL IgG, n (%) 155/467 (33.2) 21/146 (14.4) <0.001
Positive ACL IgM, n (%) 121/407 (29.7) 27/119 (22.7) 0.133
Positive LAC, n (%) 148/402 (36.8) 32/134 (23.9) 0.006
Medications received

Azathioprine, n (%) 555/681 (81.5) 134/221 (60.6) <0.001
Hydroxychloroquine, n (%)

Mycophenolate mofetil, n (%) 203/681 (29.8) 35/221 (15.8) <0.001
Cyclophosphamide, n (%) 426 (62.6) 73 (33.0) <0.001
Steroids (oral or IV), n (%) 666/681 (97.8) 211 (95.5) 0.068

Cumulative IV methylprednisolone dose (g) range, median

(IQR) 0.5–25, 3(3–6) 1–12, 3(2–3.9) <0.001

ACL: anticardiolipin; ANA: antinuclear antibody; GIT: gastrointestinal tract; Ig: immunoglobulin; IQR: interquartile range; IV:

intravenous; LAC: lupus anticoagulant; n: number; SLEDAI: Systemic Lupus Erythematosus Disease Activity Index; SLICC-DI:

Systemic Lupus Erythematosus International Collaboration Clinic Damage Index; ds DNA: double stranded

deoxyribonucleic acid.
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AVN is another disabling comorbidity that is
also prevalent in our cohort. Similar results were
obtained in literature, with a quite identical
result in a study conducted by Gontero et al.28

amongst 158 patients with SLE, 9.5% of
patients hadAVN. In ameta-analysis, the preva-
lence of symptomatic AVN was 9% while the
asymptomatic was high up to 30%. AVN was
clearly related to glucocorticoid doses, disease
activity and antiphospholipid antigenicity.29

AVN is a major cause of poor quality of life
which may improve markedly after surgery.30

To improve overall health and satisfaction in
life in our patients with SLE, AVN must be
addressed early and thoroughly by screening,
monitoring, and adequate management.

The incidence of type 2 DM in patients with
SLE is debatable. While some reports state the
increased incidence of metabolic syndrome
including DM and insulin resistance, some
find that patients with SLE have the same
chance of developing DM as in the general
population.5,31 While Egypt is one of the top
10 countries in type 2 DM list,32 it is not

Table 4. Factors associated with comorbidity.

Independent variable

B

coefficient SE Wald df OR

(95% CI) for

OR P value

I. Univariate analysis
Age 0.030 0.009 11.20 1 1.030 1.012−1.048 0.001

Gender −0.15 0.281 0.286 1 0.861 .496–1.492 0.593

Disease duration 0.060 0.014 18.59 1 1.061 1.033–1.091 <0.001
SLEDAI at onset 0.081 0.013 41.634 1 1.085 1.058–1.112 <0.001
SLEDAI at last visit 0.037 0.015 6.492 1 1.038 1.009–1.068 0.011

Pulse IV methylprednisone 0.934 0.170 30.052 1 2.544 1.822–3.552 <0.001
Cumulative IV pulse methyl

prednisolone

0.212 0.035 36.633 1 1.236 1.154–1.324 <0.001

II. Multivariable analysis
Age 0.029 0.010 7.455 1 1.029 1.008–1.050 0.006

Duration in years 0.034 0.016 4.169 1 1.034 1.001–1.068 0.041

SLEDAI at onset 0.069 0.014 25.915 1 1.072 1.044–1.101 <0.001
Cyclophosphamide 0.833 0.194 18.422 1 2.299 1.572–3.363 <0.001
Cumulative pulse methyl

prednisolone (g)

0.151 0.040 14.424 1 1.163 1.076–1.258 <0.001

CI: confidence interval; df: degree of freedom; OR: odds ratio; SE: standard error; SLEDAI: Systemic Lupus Erythematosus

Disease Activity Index; B coeff: B coefficient.

Table 5. Comorbidity as a predictor of mortality.

Independent variable B coefficient SE Wald df OR (95% CI) for OR P value

Age −0.042 0.012 12.170 1 0.959 0.937–0.982 <0.001

Sex 1.129 0.319 12.543 1 3.092 1.655–5.775 <0.001

COMO_0 51.890 2 0.010

COMO_1 1.463 0.567 6.659 1 4.319 1.422–13.121 <0.001

COMO_2 2.920 0.523 31.127 1 18.533 6.645–51.685 <0.001

CI: confidence interval; COMO_0: no comorbid condition; COMO_1: patients have one comorbid condition; COMO_2:

patients have more than one comorbid condition; OR: odds ratio; SE: standard error; df: degree of freedom; B coeff: B

coefficient.
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surprising that our population with SLE had a
high incidence of developing DM, which in
fact was higher than that found in other
reports from other countries.31

Glucocorticoids’ intake can have a direct link
to the development of DM in patients with
SLE.33

In line with our study, Appenzeller et al.34

reported thyroid disorders in 6.1% patients with
SLE. A meta-analysis in 2018 demonstrated
that SLE is significantly associated with
increased risk of hypothyroidism and subclinical
hypothyroidism with little influence on hyper-
thyroidism and subclinical hyperthyroidism.35

The percentage of renal failure in our group
of patients was 7.1%, which is consistent with
previous studies. It is to be noted that one of
the most important predictors of end-stage
renal disease (ESRD) is early detection of pro-
teinuria within the first year of diagnosis of
SLE. Other important predictors of renal failure
are younger age at SLE diagnosis, low C3 and
African American ethnicity.36 In a cohort of
928 Egyptian patients, ESRD was found to be
4.2%, and the authors stated that the main risk
factors for poor renal outcome were elevated
baseline serum creatinine, hypertension, failure
to achieve remission, and nephritic flare.37

In our cohort, 0.4% developed malignancy.
The overall rates of malignancy in patients with
SLE compared to the general population con-
trols were assessed by several authors. In a
large multinational study involving 16,409
patients, a mildly increased overall risk of
malignancy in patients with SLE, as compared
with controls (standardized incidence ratio
1.14, 95% CI, 1.05, 1.23).38 Similar results
were reported in the Taiwanese cohort,39 and
in the Danish cohort.40 Patients with SLE
may show an increased risk of non-Hodgkin’s
lymphoma, liver, lung, and thyroid malignan-
cies, on the other hand, the risk of hormone-
sensitive cancers such as breast and prostate
may be decreased due to presence of lupus
autoantibodies and downregulation of certain
proteins in SLE.41 The overall increased rates
of malignancy in SLE may be related to the

inflammatory nature of the disease and inter-
rupted immune surveillance, besides the use
of immunosuppressive drugs for treatment.40

Our study showed that patients with
comorbidities were older in age, with longer
disease duration, with higher frequency of most
SLE clinical manifestations, had higher mean
SLEDAI at onset and they also had more
damage, had significantly positive anti-ds
DNA, LAC, ACL IgG antibodies, and more fre-
quent treatment with azathioprine, pulse cyclo-
phosphamide, and methylprednisone.

The association between lupus-related mor-
bidity and medications, is well documented.20

Also, Thamer et al., had found that the risk of
damage accrual increased with the high cumu-
lative dose of prednisone, even after adjusting
for multiple variables, including baseline SLE
activity,42 while higher damage SLICC index
in comorbidity group may be a result of
active disease and the medications used.

Anti-ds DNA antibody is one of the diagnos-
tic and prognostic markers in lupus patients, its
titer may rise with disease flare43 and this may
explain its significant association with comorbid-
ity group. APS is a known predictor of damage
in lupus patients.44 Antiphospholipid antibodies
may be present prior to diagnosis of APS43 and
are possibly implicated in the development of
neuropsychiatric and cardiovascular damage in
SLE,44 thus the association of LAC, ACL IgG
antibodies with comorbidity could be expected.

In a Korean study, the association of organ
damage with higher CCI and SLEDAI scores
was established. They emphasized the role of
cumulative therapeutic medications, disease
activity, and comorbid conditions as contributing
factors for the development of organ damage in
patients with SLE.45 In another study from
Egypt, they found that CCI scores were signifi-
cantly higher in patients with steroid intake
>10 mg/day, male patients and significantly cor-
related with the disease duration, SLEDAI, and
SDI.13 Similarly, the main predictors of
comorbidity in our cohort were age, disease dur-
ation, SLEDAI at onset, cyclophosphamide use,
and cumulative methylprednisone.
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In the current study, when adjusted to age and
sex, patientswith one comorbid condition had 4.3
increased odds of mortality compared to those
with no comorbidities (OR, 95% CI=
4.31(1.42–13.12)). Those with multiple
comorbid conditions had 18.5 increased odds of
mortality compared to those without comorbid-
ities (OR, 95% CI= 18.5 (6.65–51.69)). This
trend has been demonstrated in multiple other
cohorts,46 and this may help to explain, why
despite better care, patients with SLE have a 2
to 5 fold increase in mortality rate more than the
general population, further, it is well recognized
that death is attributed to side effects of treatments
and organ damage during the late course of
SLE,47 in addition to the combined influence of
the effects of SLE and comorbidity, suggesting
that treatment of comorbidities should be
included as a fundamental part of clinical care
for patients with SLE. Therefore, successful treat-
ment of comorbidity would lessen the mortality
caused by comorbidity itself, and possibly also
the mortality caused by the synergistic effect
between comorbidity and SLE.48

Although this study had some strengths such
as the large number of patients and being multi-
center, it also had some limitations. The
comorbidities evaluated were nominated by the
study working group and were not all-inclusive.
Some other comorbidities, for example infection,
were not included in the study. The absence of a
comparator group without SLE did not permit
comparison between the perceived prevalence
of comorbidities among patients with SLE with
that found in the general population or between
patients with other disease states. However, com-
paring patients with and without comorbidities in
the context of the study can be viewed as a posi-
tive add-on. Nevertheless, one of the major lim-
itations in this study is the estimation of the
incidence of some comorbidities as osteoporosis
and peptic ulcers, while their proper diagnostic
investigation tool, for example, endoscopy and
dual-energy X-ray absorptiometry were not
done for all patients included in the study, but
only for complaining or suspicious patients.
So, it would be perceived that the reported

percentage is not a true representation of the
prevalence of such comorbidity, as asymptom-
atic patients were not investigated and subse-
quently reported. Another limitation is that
screening for malignancy was not always done,
which is a commonly observed problem in
patients with rheumatic diseases.49

In conclusion, 75% of patients with SLE
had comorbidities, hypertension and dyslipide-
mia as the most prevalent. Comorbidity risk is
increased with age, longer disease duration,
higher SLEDAI at onset, cyclophosphamide
intake, and with higher cumulative pulse intra-
venous methylprednisone intake. Risk of mor-
tality is increased in patients with SLE with
comorbidities; and is exponentiated when
patients have several comorbid conditions.
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