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Abstract

Background: Systemic lupus erythematosus (SLE)is an
auto-immune, multi-system disease with femal e predominance.
The difference in clinical manifestations, autoantibody profile
and comorbidities between males and femal es has always
been a subject of major debate.

Aim of Study: To study the gender differencein SLE
between a uniform group of the same ethnicity in respect to
clinical manifestations, comorbidities, disease activity, damage,
and mortality.

Material and Methods: A retrospective study was con-
ducted on 559 patients with SLE (58 males and 501 femal es)
following at the Rheumatology and Rehabilitation Department,
Faculty of Medicine, Cairo University Hospitals. The patients
demographic data, clinical manifestations, laboratory investi-
gations, co-morbidities and medications received as well as
SLE disease activity index (SLEDALI) at the first, last visit
for each patient and accumulated damage according to Sys-
temic Lupus International Collaborative clinicsAmerican
College of Rheumatology Damage Index (SLICC/ACR DlI),
were recorded.

Results: The present study included 559 SLE patients, 58
males (10.4%) and 501 females (89.6%) with mean age of
32.3+9.1 years. Constitutional manifestations, serositis, lupus
nephritis, renal failure and Anti-double stranded DNA antibody
positivitywere higher in male SLE patients (p-value: 0.04, p-
value: 0.045, p-value: 0.023, p-value: 0.002 and p-0.03 re-
spectively), while hematological manifestations were more
frequent in females (p-value: 0.04). SLEDAI at last visit
SLICC DI and mortality were statistically higher in male SLE

group.
Conclusion: Gender differences exist between male and
female SLE patients regardless of ethnic, age and duration

variabilities with tendency towards more active disease, higher
accumulated damage, and higher mortality in males with SLE.
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Introduction

SYSTEMIC lupus erythematosus (SLE) is an auto-
immune, multi-system disease of unknown etiology
[1]. It has afemale predominance affecting mainly
females of childbearing period. Male SLE israre
with aratio ranging from 4% to 22% of total SLE
cases. In reproductive age, female: maleratio is
8-15:1, this gap decreases with age to become 3-
8:1 after menopause. Interestingly, theratiois
much lower before puberty ranging from 2 to 6
times female SLE than males [2] . Pregnancy leads
to flarein SLE patients. Also, the use of oral
contraceptive pills (OCPs), hormonal intrauterine
devices (IUDs) and estrogen replacement therapy
exacerbates previously quiescent SLE manifesta-
tions [3]. Hence, the gender difference and therole
of sex hormones in the pathogenesis of SLE were
repeatedly studied in both animal and human mod-
els. Murine SLE showed a higher female predom-
inance with aworse disease course and an increased
mortality [4]. In humans, studies comparing male
and female lupus show conflicting results in respect
to clinical manifestations, autoantibody profile and
comorbidities with atendency towards a more
active disease and a higher mortality in male SLE.
As ethnicity, disease duration and age at onset

Abbreviations:

19G : Immunoglobulin G.

Anti-dsDNA : Anti-double stranded DNA.

ESR : Erythrocyte sedimentation rate.
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affect the clinical characteristics and prognosis of
SLE, these factors had always been a hindering
obstacle in mapping out the gender differencein
SLE [5].

Therefore, our aim was to study the gender
difference in SLE between a uniform group of the
same ethnicity in respect to clinical manifestations,
comorbidities, disease activity and mortality.

Patients and M ethods

Thisis aretrospective cohort study in which we
included patients with SLE who attended the Rheu-
matology and Rehabilitation clinic in Cairo uni-
versity Hospital in Egypt in the period between
January 2003 till January 2019. The study was
conducted in accordance with the guidelines of the
Declaration of Helsinki and approved by the Local
Ethical Committee in Rheumatology Department.

Medical records of SLE patients were screened.
Inclusion criterion included fulfillment of the 1997
American College Rheumatology (ACR) classifi-
cation criteriafor SLE patients [6] and disease
duration ranging from 0.5 to 16 years. Lupus ne-
phritis was diagnosed based on the ACR criteria
by persistent proteinuria >0.5g/24h, or the presence
of cellular casts, persistent hematuria or renal
biopsy results consistent with LN [6]. Renal biopsy
classification was documented [7] . Estimated
glomerular filtration rate (eéGFR) was calculat
(8], and divided into normal 290ml/min/1.73m
mildly decreased 60-89ml/min/1.73m?, moderately
decreased 30-59ml/min/1.73m?, severely decreased
15-29ml/min/1.73m? and renal failure <15ml/min
/1.73 m?,

The data of 559 SLE patients were recorded
that included demographics (age, age of onset, sex,
and disease duration), clinical disease characteris-
tics (constitutional, mucocutaneous, cardiopulmo-
nary, renal, neuropsychiatric, gastrointestinal,
musculo skeletal, vascular and Sicca manifesta-
tions), laboratory findings, and immunological
profile. Past and current medications were collected
including cumulative pulse methyl prednisolone
(by calculating the doses given for each patient
during the disease course from medical records).

Assessment of the disease activity was done
by calculating the SLE disease activity index
(SLEDAI) [9] at baseline and at last visit for each
patient. The Systemic Lupus International Collab-
orating Clinicsy ACR Damage Index (SDI) [10]
scores at the last visit were calculated as well.
Mortality and cause of death were recorded from
the patients records.
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Presence of positive anti-double stranded de-
oxyribonucleic acid (anti-dsDNA), lupus anticoag-
ulant (LAC), anti-b2 glycoprotein and anticardiol-
ipin antibodies, were determined from the medical
records.

Satistical analysis. Data were collected, tabu-
lated, and statistically analyzed using the SPSS
software (IBM Corp. 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-
tributed or median, range when otherwise not
normally distributed. Qualitative data were ex-
pressed as numbers (percentages). The student's t-
test was used to analyze the difference between
two independent groups when data were parametric,
while the Mann-Whitney U test was used when
the data were nonparametric. Percentages of cate-
gorical 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 probability
value (p-vaue) less than 0.05 was considered
statistically significant.

Results

This study included 559 SLE patients. They
were 58 males (10.4%), and 501 females (89.6%).
The age of patients ranged from 14 to 63 years
with a mean age of 32.3+9.1 years, and the disease
duration range was from 0.5-16 years with amean
of 7.7x4.4 years. Congtitutional manifestations and
serositis had higher frequenciesin male SLE pa-
tients' group (p-value: 0.04, p-value: 0.045 respec-
tively). Demographic and clinical datain male
patients in comparison to females are presented in
(Table 1). Lupus nephritis had a higher frequency
in male SLE patients 87.9% (p-vaue: 0.023). Also
other renal affection parameters as 24 hour proteins
in urine reported either at first or last visits, creat-
inine increase for 6 months and renal failure were
statistically higher in males group of patients (p-
value: 0.019, p-value: 0.005, p-vaue: 0.001, p-
value: 0.002 respectively) as shown in (Table 2).
As regards associated comorbidities, diabetes mel-
litus and avascular necrosis (AVN) tended to occur
more in males without statistical significance,
while dyslipidemia and thyroid diseases tended to
have lower frequencies. None of males had oste-
oporosis. SLEDAI at last visit and SLICC DI were
statistically higher in male SLE group ( p-value:
0.007, p-value: 0.025 respectively). Data are listed
in (Table 3).
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Table (1): Demographic features and clinical characteristics
of SLE patients.
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Table (3): Comorbidities, disease activity and damagein SLE
patients; males and females.

SLE patients
Variable (n=559) p-
N (%) Males Females vaue
(n=58) (n=501)

Age (years) 31.6+111 324489 0.22
Age at onset (in years) 23.8+101 24.7+85 021
Duration (years) 7.7x47 7.614.4 0.98
Constitutional manifestations 49 (84.5) 359 (71.7) 0.04
Mucocutaneous manifestations 47 (81.0) 440 (87.8) 0.4
NPSLE 25(43.1) 183(36.5) 0.33
Arthritis 38 (65.5) 346 (69.1) 0.58
Cardiac affection 20(34.5) 150(29.9) 048
Pulmonary manifestations 35 (60.3) 287 (57.3)  0.66
Pulmonary hypertension 7(12.1) 57 (11.4) 0.88
Intra-alveolar hemorrhage 3.2 11(2.2) 0.17
Serositis 28 (48.3) 175(34.9) 0.045
GIT manifestations 19(32.8) 110(22.0) 0.07
Raynaud phenomenon 7(12.1) 111 (22.2) 0.08
Livedo reticularis 0(0) 21(4.2) 0.15
Digital gangrene 3.2 10 (2.0 0.14
Secondary vasculitis 18 (31.0) 168 (335) 0.7
Thrombosis 11 (19.0) 92 (18.4) 0.91
Sicca manifestations 4(6.9) 55(11.0) 0.50
Ocular manifestations 9(15.5) 62 (12.4) 0.49

SLE patients
Variable (n=559) p-
N (%) Males Females vaue
(n=58) (n=501)
Systemic hypertension 27 (46.6) 215 (42.9) 0.60
Diabetes mellitus 7(12.1) 41 (8.2) 0.32
Dyslipidemia (n=476) 21/53(39.6) 205/423(48.5) 0.22

SLE : Systemic lupus erythematosus.

NPSLE: Neuropsychiatric systemic lupus erythematosus.

GIT : Gastrointestinal tract.

- Data are presented in the form of mean * SD or n (%).
Bold values are significant at p<0.05.

Table (2): Features of renal disease in males and females

Thyroid disease (n=416) 1/41(2.4) 33/375 (8.8) 0.23
AVN 8(13.8) 48 (9.6) 0.31
Osteoporosis: 0(0.0) 37(7.4) 0.024
SLEDAI at onset 10 (5-18) 11 (6-17.75) 0.23
(median (IQR))
SLEDAI at last visit 4 (0-10.25) 2(0-8) 0.007
(median (IQR))
SLICC DI (median(IQR)) 1 (0.75-3) 1(0-2) 0.025
AVN . Avascular necrosis.

SLEDAI : Systemic lupus erythematosus disease activity index.
SLICC DI: Systemic lupus international collaboration clinic damage
index.
- Data are presented in the form of median (IQR) or n (%).
Bold values are significant at p<0.05.

Table (4): Laboratory investigations and immunological profile
in male and female SLE patients.

lupus patients.
SLE patients
Variable (n=559) p-
N (%) Males Females value
(n=58) (n=501)
- Nephritis 51(87.9) 373 (74.5) 0.023
- 24 hour protgiginurine  2(0.7-3.2) 1.3(0.2-2.5) 0.019

(gm/day) at  visit
- 24 hour proteininurine 0.8 0.28 0.005

(gm/day) at last visit (0.17-2.45) (0.06-1.1)

- Renal biopsy (n=308) 0/1/21/17/1/0/  5/30/92/92/ 0.33
(crescentic/class 0/1/3/0 22/2/1/3/12/5
HANNVINIVIITMA/ (0/2.3/47.7/  (1.9/11.4/34.8/
GC/l&Vlor IV & 38.6/2.3/0/0/  34.8/8.3/0.8/
V/IIV&TMA) 2.3/6.8/0) 0.4/1.1/4.5/1.9)

- GFR ml/min/1.73m? 90.5 93(28.75-122) 0.49

(31.5-133)

- eGFR 29/12/3/9/5  265/113/47/37/33 0.25

- Normal/mildly decreased/ (50/20.7/5.2/  (53.5/22.8/9.5/
moderately decreased/ 15.5/8.6) 7.56.7)
severely decreased/renal
failure (n=553)

- Creatinine increase for 18 (31.0) 72 (14.49) 0.001

6 months

- Rena failure 11(19.0) 35(7.0) 0.002

SLE patients
Variable (n=559)
N (%) Males Females
(n=58) (n=501)
Hematological features 32(55.2) 343 (68.5)
Anemia 56 (96.6) 475 (94.8)
Leucopenia 22 (37.9) 285 (56.9)
Thrombocytopenia 19 (32.8) 179 (35.7)
Consumed C3 at onset 37/47 (78.7) 290/407 (71.3)
(n=454)
Consumed C3 at last 21/47 (44.7) 118/359 (32.9)
(n=406)
Consumed C4 at last 14/50 (28.0) 77/401 (19.2)
(n=451)
Positive ANA antibody 57/57 (100) 481/486 (99.0)
(n=543)
Positive Anti ds DNA 45/51 (88.2) 315/423 (74.5)
antibody (n=477)
Positive Aplantibodies 17/36 (47.2) 174/362 (48.1)

(n=398)

TMA : Thrombotic microangiopathy.

GC : Glomerulosclerosis.

e GFR: estimated glomerular filtration rate.

- Data are presented in the form of median (IQR)or n (%).
Bold values are significant at p<0.05

IQR: Interquartile range.

C: Complement.

ANA: Antinuclear antibody.

Anti ds: DNA: Anti double stranded deoxy ribonucleic acid.

Apl: Antiphospholipid antibodies.

- Data are presented in the form of median (IQR) or n (%).
Bold values are significant at p<0.05.
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Table 5): Medications received by male and female SLE
patients and mortality in both groups.

SLE patients
Variable (n=559) p-
N (%) Males Females value
(n=58) (n=501)
Solumedrol pulse intake 49 (84.5) 424 (84.6) 0.98

Cyclophosphamide intake 46 (79.3) 269 (53.7) <0.001

Cyclophosphamide regimen  42/2/2 237/23/9 0.47
(classic/European/both) (91.3/4.3/4.3) (88.1/8.6/3.3)
Cumulative 4.3 (3-6) 4(3-6) 0.22
cyclophosphamide dose
(in gram) (median (IQR))
Number of 6 (4-8.5) 6 (5-9) 0.63
cyclophosphamide cycles
(median (IQR))
AZA 37(63.8) 408 (81.4) 0.002
MMF 19 (32.8) 132 (26.3) 0.29
Antimalarial drugsintake 56 (96.6) 471 (94.0) 0.56
Mortality 16 (27.6) 69 (13.8) 0.006

AZA : Azathioprine.
MMF: Mycophenolate mofetil.

- Data are presented in the form of mean =SD, median (IQR) or n (%).

Bold values are significant at p<0.05.

Male SLE patients had lower frequency of
hematological affection in general and leucopenia
in particular compared to females ( p-value: 0.04,
p-vaue: 0.006, respectively) astabulated in (Table
4). Anti-double stranded DNA antibody positivity
was higher in males (p-value: 0.03). Cyclophos-
phamide (CY C) intake was statistically higher in
male SLE patients (p-value <0.001), but no differ-
ence was €elicited on comparing frequencies of
CY C regimen (p-value=0.47). On the other hand,
azathioprine intake was higher in females group
(p-value=0.002). Mortality rate was higher in males
group (p-value=0.006) (Table 5).

Discussion

In the present paper, we studied the difference
between male and femal e systemic lupus erythema-
tosus patients in an Egyptian cohort. We have
addressed the difference in clinical manifestations,
comorbidities, disease activity and mortality. Renal
affection was significantly higher in male patients
which is similar to previous reports [11-13] . Not
only the prevalence of renal affection, but also the
prognosis was worse in the male group as we found
that renal failure was significantly higher in the
male group. Thisfinding is also consistent with
previous studies [5,14-16] . Regardless of the ethnic-
ity, male lupus patients showed higher rates of
renal affection and aworse prognosis than female
lupus. Among the other clinical manifestations,
male SLE patients in our cohort showed a higher
serositis frequency in comparison to the female
group. In agreement with our results, other studies
showed the same [13,16-18] .

Systemic Lupus Erythematosus in Egyptian Males

The gender difference in clinical manifestations
in SLE patientsis still unsettled and previous
studies showed conflicting resultsin this area.
Whereas some studies reported a higher incidence
of arthritis for examplein the male SLE group [19],
others found that arthritis has a higher incidence
in the female group [11,17]. Another exampleisthe
prevalence of thrombotic events. We found no
statistical difference between males and female
SLE patients in the occurrence of thromboses,other
studies found a higher incidence in male SLE [20,21]
and the list goes on.

The variation in the results is mostly due to the
difference in ethnicity, disease durations, presen-
tations, and selection of patients. In the current
study, we tried to unify these factors as much as
we could. The presentcohort was of a uniform
ethnicity as well as a matched disease duration,
age, and age at presentation between males and
females group.

Although a gender differencein SLE isclearly
present, the cause behind it is still obscure. Re-
searchers all over the world postulated different
theories. Lu et al., [22] proposed a group of theories
including the sex hormone theory which may be
considered the most appropriate theory, however,
it failed to fully explain the difference. The studies
involving sex hormones were heavily carried out
in murine SLE models [23] . Female mice were
more susceptible to development of SLE and had
more severe disease course which is convincing
to agreat extent and validating the sex hormone
theory. Unfortunately, the problem in humanis
more complicated. While femal es are more suscep-
tible to SLE and males seem to be protected, males
show aworse prognosis. Lu et al., [22] proposed
other theories; the sex chromosome theory [24] and
intrauterine selection theory [25] . Nevertheless,
they concluded that none of these theories is enough
to explain the sex discrepancy in clinical findings
and prognosis and it is mostly an interaction of
sex hormones, genetic and environmental factors.

Regarding serological findings, there was an
increase in anti-ds DNA antibody positivity in male
SLE patients. Molinaet a., [26], had the same
finding in Latin American patients. Since anti-ds
DNA antibody positivity correlates with the renal
affection in SLE patients [27], it may explain the
higher prevalence of renal affectionin male SLE.
There was no difference between male lupus and
female lupus in terms of antiphospholipid (APL)
antibodies. Our results are in accordance with
reports from Brazil [28], Spain [17], and Turkey
[19].
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The differencesin comorbidities were studied
between both groups. While male SLE patients
tended to have a higher rate of diabetes and hyper-
tension, females had higher incidence of dydlipi-
demia. However, in both cases, the difference was
not statistically significant. Males tended to have
more Avascular necrosis (AVN) than females which
may be explained by the higher disease activity
and thus requiring more aggressive treatment. This
treatment may mean a higher corticosteroid dose
and corticosteroids are known to be implicated in
the pathogenesis of AVN [14] . None of our male
SLE patients had osteoporosis (OP). It isworth
noting that we do not do aroutine dual-energy x-
ray absorptiometry (DEXA) scan for our patients,
so thisresult is not really accurate. OP isasilent
disease, and a diagnosis could only be made with
DEXA results [29] . Osteoporosisis amajor comor-
bidity in SLE, it has been extensively studied in
female SLE. It is established that male SLE had a
higher incidence rate of OP compared to controls
of same age [30], yet the gender differencein OP
shows conflicting results. Though, alarge popula-
tion study from UK showed that osteoporosisin
female SLE has a higher incidence rate than male
[31], another study from UK showed a higher rela-
tiverisk of clinical fracturein male SLE patients
than in female SLE patients (adjusted relative risk
1.91 vs. 1.18), although statistical significance was
not found [32].

SLEDAI score was compared at baseline and
at last visit. It was found that there was no differ-
ence in baseline SLEDAI between male and female
lupus groups, yet SLEDAI at last visit was higher
in male lupus patients than female lupus corre-
spondents.

While the comparison of clinical features be-
tween females and males with systemic lupus may
be heavily studied in literature, the gender differ-
ence in disease activity was sparsely investigated.

Some reports showed a higher disease scorein
males [28,33], others showed no difference [14,15].

This conflicting result is mostly due to the
difference in study designs and the disease activity
score measured. While some reports used SLEDAI,
others used disease scores as the British Isles Lupus
Assessment Group index (BILAG) and Systemic
Lupus Activity Measure (SLAM). We used
SLEDAI at baseline and at |ast visit. Other reports
used amean SLEDAI, or arandom visit SLEDAI.
This point of conflict should be addressed in a
more accurate approach.
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The use of mean SLEDAI is not appropriate as
the mean should not be compared if the correspond-
ing values are not normally distributed. Disease
activity should be compared at a determined point
in the disease course which should be unified in
the two studied groups.

Regarding the damage score, SLICC DI was
higher in male SLE patientsin our cohort. Several
previous studies showed the same result [5,15,34] .
Many factors influence damage scoresin SLE
patients [35]. Damage consistently progresses with
time, moreover, ethnicity and types of organs
involved affect damage occurrence and progression
[36].

Nevertheless, male gender is considered a pre-
dictor of accelerated damage regardless of ethnicity
and duration [37].

Mortality in male SLE was higher in our study
and several other studies [34,38,39] . Taking in con-
sideration that male patients had a more severe
disease, higher renal predilection and higher dam-
age indexes, the higher risk of mortality is not
much of a surprise given the fact that damage gives
apredictive value of mortality [40].

Differences between the current study and other
studies demonstrating worldwide male and female
lupus differences are shown in (Table 6).

Still, gender differencein SLE clinical presen-
tations, activity and damage need to be more val-
idated in large studies with adjustments in other
parameters that may affect results such as disease
duration and ethnicity.

The present study is the first study from Egypt
addressing the gender differencein males and
females with arelatively large number of patients
and comparing clinical, serological, disease activity,
damage indices and mortality. Limitations include
that the nature of the retrospective study forced us
to have some missing data especially in serological
findings.

Male lupus patients remain an interesting area
of study and a mystery which rheumatol ogists
around the world thrive to uncover. After many
years of analyzing and debating whether thereis
area different entity of lupusin malesor only a
more severe version, these questions are still un-
answered. The cause behind the difference is an-
other story. Further studies are needed to answer
the unsettling question why males seem to be
protected from lupus but if they are affected, their
disease may be worse than females.
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Table (6): Cont.
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Number of Mean Clinical Clinical Immuno_logical Immuno_logical
Study males/ age in Country  Ethnicity Stqdy manif&stati ons manifestati ons _ profile profile
females  Ye&sin design increased in decreased in |_ncreased d_ecre&d
males males males in males in males
RiverosFrutos 353/ 38.7 years Spain Caucasoid, Cross- Early diagnosis, Inflammatory Anti-Ro
etal. 3298 +17.2 Mestizosand sectional  cardiovascular rash, alopecia,
(2017) [39] Afro- co-morbidities, and arthritis,
Americans loss of weight, Raynaud's
lymphadenopath
iesand
splenomegaly,
pleural fibrosis,
pulmonary
embolism, lupus
nephritis, deep
venous
thrombosis,
seizures
Shahariretal.  59/418 Maaysia Malay, Cross Nephritis Muscul oskel etal Anti-Ro
(2019) [52] Chineseg, sectional manifestations,
Indian and organ damage,
Others cardiovascular
damage, renal
damage
The current 58/501 40.3+14.4 Egypt Africans Retros-  Serositis, Osteoporosis Anti-DNA
study pective constitutional
manifestations,
hematol ogical
manifestations
lupus nephritis,
renal failure,
disease activity,

disease damage

Conclusion: Gender differences exist between
male and female SLE patients regardless of ethnic,
age and duration variabilities with tendency towards
more active disease, higher accumul ated damage,
and higher mortality in males with SLE.

Conflict of interest: None.
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