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Introduction: Systemic lupus erythematosus affects 4.8–78.5 people per 100,000 worldwide,
90% of whom are females. Geography and ethnicity have been shown to significantly affect
the prevalence and natural history of the disease. Lupus nephritis affects around half of
patients with systemic lupus erythematosus. Data about systemic lupus erythematosus and
lupus nephritis in the Middle East are still scarce. In this study, we aimed to describe the
characteristics of systemic lupus erythematosus and lupus nephritis at a tertiary care center in
Lebanon. Methods: This is a retrospective chart review of all biopsy-proven lupus nephritis
patients admitted to the American University of Beirut medical center between January 2000
and December 2018. Patients above 12 years of age who had any International Society of
Nephrology/Renal Pathology Society (ISN/RPS) class of lupus nephritis on their renal biopsy
were included in the study. Results: The study included 55 patients with lupus nephritis.
Upon presentation of systemic lupus erythematosus, the most common clinical feature was
arthritis, seen in 83% of patients, followed by anemia (82%) and malar rash (48%). In total
93% had positive ANA, 89% had positive anti-dsDNA and 98% of patients had proteinuria.
The most common ISN/RPS class of lupus nephritis in our series was IV (49%). At the time of
the biopsy 15% of patients underwent dialysis. At 6 months, 11/27 had complete remission, 6/
27 had partial remission and 10/27 had no remission. At 1 year, 8/23 had complete remission,
4/23 had partial remission and 11/23 had no remission. During the study period, 15 out of 35
patients available for analysis had chronic kidney disease (CKD) and six out of 34 patients
developed end-stage kidney disease requiring renal replacement therapy. In comparison to
other series in the region, our series had more males affected, higher creatinine at the time of
biopsy and greater degree of proteinuria. Conclusion: Our study provided insight on the
demographics, characteristics, and outcomes of lupus nephritis in Lebanon. Interestingly,
male gender was present in a quarter of patients. This warrants further investigation and
confirmation. We are hoping to expand this experience into a national prospective registry
to further characterize this entity in our region. Lupus (2019) 28, 1598–1603.
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Introduction

Systemic lupus erythematosus (SLE) affects 4.8–78.5
people per 100,000 worldwide, 90% of whom are
females.1 Geography and ethnicity have been
shown to significantly affect the prevalence of the
disease as it was found to be higher in people of
African and Asian descent.2 Certain ethnicities as

well as lower income status have been independ-
ently associated with organ damage related to
SLE.3 Other predictors of poorer survival include
male gender and diagnosis after the age of 50.4

Lupus nephritis (LN) affects around half of
patients with SLE and the prevalence varies
between 25–75% according to the population stu-
died.5 The risk of developing LN was higher during
the first few years after diagnosis, and it was shown
to be higher in men, non-European Americans, and
patients who were younger than 33 years at lupus
diagnosis.6 It is postulated that certain intrinsic
kidney factors, local vessel walls or even circulating
antigens act as targets for SLE autoantibody
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binding, leading to inflammation and cell injury.7

Glomerular patterns of injury in LN can be mesan-
gial, endothelial or epithelial.7 Over the past few
years, new treatment options have been developed
including biologic therapy, anti-malarials, immune-
suppressants and cytotoxic therapy; however, the
incidence of end-stage kidney disease (ESKD)
secondary to LN is still rising and the mortality
rate during the first 3 years of ESKD has not
improved.8, 9 Risk factors for developing renal fail-
ure in those patients include male gender, older age,
higher level of proteinuria, hypertension, and histo-
logical class III and IV at the time of kidney
biopsy.10

Data about LN in theMiddle East are still scarce.
Only one study has previously documented the
trends of LN in Lebanon.11 In this study, we
reviewed biopsy-proven cases of LN at a tertiary
care center in Lebanon between 2000–2018 aiming
to provide more insight about population specific
demographics as well as the risk factors and out-
comes of this disease. This work will be the first
step towards developing a LN database in Lebanon.

Methods

Study design and population

This is a retrospective chart review of all biopsy-
proven LN admitted to the American University of
Beirut medical center (AUBMC) between January
2000 and December 2018. AUBMC is a 350-bed
tertiary care center that serves the greater Beirut
area and receives referrals from all over Lebanon,
a country on the east coast of the Mediterranean
Sea that measures 10,452 km2. Patients above
12 years of age who had any class of LN on their
renal biopsy were included in the study.

Study protocol and data collection

Patients were identified through their pathology
reports. Their data were retrieved by retrospective
review of the patients’ medical records. Cases of
LN were classified as either a first biopsy or a flare.
Demographic characteristics, including age and sex,
were collected. Clinical criteria of SLE according to
the American College of Rheumatology (ACR) 1997
were recorded. Relevant laboratory findings included
hematologic abnormalities such as anemia, leuco-
penia, lymphopenia and thrombocytopenia, serologic
data including several autoimmune antibodies
and complement levels, and urinary abnormalities
including proteinuria, hematuria, and casts. Anemia

was defined as hemoglobin less than 12g/dl.
Leucopenia and lymphopenia were defined as <4000
and <1500 cells/m2 respectively. Thrombocytopenia
was defined as <150,000 platelets/m2. Immunologic
disorder was defined as positive anti-dsDNA antibo-
dies or anti-Sm antibodies or anti-phospholipid anti-
bodies. Acute kidney injury (AKI) was defined as a
rise in creatinine of 0.3mg/dl from baseline. LN was
grouped into six classes according to the ISN/RPS
2003.12 Available pathological findings on biopsy
included LN class, degree of fibrosis, full house
immunofluorescence and electron microscopic find-
ings whenever available. Electron microscopy slides
were read at one of two reputable institutions in the
United States (University of Pittsburg, Pennsylvania
and Yale University Hospital, New Haven).
Medications received were recorded. Outcome data
were also recorded including remission at 6 months
and 1 year, need for dialysis at the time of biopsy,
death within 1 month post biopsy, and development
of end-stage renal disease requiring renal replacement
therapy. Remission was defined as stabilization
or improvement in renal function, resolution of
urine sediment abnormalities, proteinuria <1 g/day
and normalization of complement C3 for at least
6 months.13

Statistical analysis

Statistical analysis was performed using SPSS 23,
version 24.0 (SPSS Inc, Chicago, IL). Data were
described as percentage for categorical variables,
whereas the mean and standard deviation (�SD)
were calculated for continuous ones. The percent-
ages of the ACR diagnostic criteria for SLE were
calculated. Trends of LN classes between two dif-
ferent time periods were compared. We also com-
pared different characteristics of lupus and LN
among different countries.

Ethical considerations

The study was approved by the American
University of Beirut Institutional Review Board
(protocol number: IM.IU.12).

Results

Baseline characteristics

We included 55 adult patients diagnosed with LN
at our institution between 2000 and 2018. All of
them are white and of Middle-Eastern descent.
In total, 61.7% were Lebanese and 38.3% were
non-Lebanese Arabs (Iraqi, Syrian, and Egyptian).
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There were 42 females (76%) and 13 males (24%) with
a female to male ratio of 3:1. The mean age of diag-
nosis of SLE was 29� 11 years and the mean age of
diagnosis of LN was 32� 13 years. Those with class
III LN were relatively older compared to those with
class IV (38� 4 years versus 32� 3). All males had
LN class IV whereas 67% of females had class IV.

At presentation, the most common clinical fea-
ture of SLE was arthritis seen in 83% of patients.
The distribution of other SLE diagnostic criteria in
our patients is summarized in Table 1. Malar rash
and photosensitivity are among the most common
findings occurring in 48% and 41% respectively.
ANA and anti-dsDNA were positive in 93% and
89% of patients, respectively. The most common
hematologic finding was anemia, which was found
in 82% of patients followed by lymphopenia in
63% of the study population.

Overall, 87% were first renal biopsies and 13%
were flares. Proteinuria alone was the most
common primary indication for biopsy (51%) fol-
lowed by combined indications as follows: protein-
uria and AKI in 15.1%, proteinuria and hematuria
in 15.1%, AKI in 9.4%, hematuria in 1.9%, and
the three combined (proteinuria and hematuria and
AKI) in 7.5%. Upon diagnosis with LN, 98% of
patients had proteinuria with a mean 24-hour urine
protein of 4.7 g (�4.4). Nephrotic syndrome
occurred in 47%. Those with class III had relatively
lower level of proteinuria compared to those with
class IV (2� 1 gr versus 5� 1). Hematuria was seen
in 44% of patients, and cellular casts in only 3%.

Up to 54% of the patients had a glomerular filtra-
tion rate (GFR) <60ml/min on presentation. Low
C3 and C4 were seen in 67% and 41% respectively;
40% had both (Table 2). All patients with ISN/RPS
class III had low C3 whereas 70% of those with
class IV has low C3. In contrast, 70% of those
with class IV had normal C4.

Pathologic profile

The most ISN/RPS class of LN in our series was
class IV, seen in 49% of cases. Class II was detected
in 18% and class III in 5.5%. In total, 7.3% had
isolated membranous nephritis and another 12.7%
had combined membranous nephritis with other
classes (Table 3). Class VI was present in 3.6%.
Cellular crescents were noted in 40% of biopsies
(almost exclusively with class IV). Fibrosis was

Table 2 Biochemical, clinical and pathological
characteristics of lupus nephritis in our population

Biochemical/urinary characteristics %

Proteinuriaa 98

Hematuria 44

Cellular casts 3

Immunologic disorderb 89

Anti-dsDNA 89

IgG cardiolipin 21

IgM cardiolipin 7

Lupus anticoagulant 10

ANA 93

GFR< 60ml/min 54

Low C3 67

Low C4 41

Anti-phospholipid 7

Clinical characteristics

AKIc 50

Nephrotic range proteinuriad 54

Nephrotic syndrome 47

Hematuria 44

Characteristics on biopsy

Cellular crescents 40

Fibrosis

None 31

Mild 46

Moderate 15

Severe 8

Full house immunofluorescence 82

aDenotes any level of proteinuria and is based on a 24-

hour urine collection
bImmunologic disorder is defined as positive anti-

dsDNA antibodies and/or anti-Sm antibodies and/or

anti-phospholipid antibodies
cAKI: acute kidney injury. It was defined as a rise in

creatinine of 0.3mg/dl from baseline.
dIndicates 24 hour urine collection �3.5 g.

GFR: Glomerular filtration rate.

Table 1 Distribution of SLE diagnostic criteria
in our population upon presentation

Diagnostic criteria of SLE %

ANA 93

Immunologic disordera 89

Arthritis 83

Anemia 82

Malar rash 48

Photosensitivity 41

Lymphopenia 37

Oral ulcers 32

Serositis 26

Leucopenia 16

Seizures 15

Thrombocytopenia 14

Discoid rash 12

Psychiatric disorders 7

aImmunologic disorder is defined as positive anti-

dsDNA antibodies and/or anti-Sm antibodies and/or

anti-phospholipid antibodies

SLE: systemic lupus erythematosus.
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identified in 69%; 8% of which showed severe fibro-
sis. Full house immunofluorescence was seen in 82%
of the biopsies (Table 2).

Outcomes

At the time of the biopsy 15% of patients under-
went dialysis. This was secondary to LN. None was
secondary to a complication such as bleeding post
biopsy. No death occurred within the first month of
diagnosis. Many patients were lost to follow-up
and hence there was a lot of missing data. Data
for induction therapy were present for 83.6% of
patients. Almost all patients received steroids as
part of their induction therapy; 50.9% received
mycophenolate mofetil, 12.7% received cyclophos-
phamide, 9.1 % received rituximab, 3.6% received
cyclosporine, 1.8% received azathioprine and 7.3%
received no induction. Data for maintenance ther-
apy were present in 65.5% of patients; 47.3%
received mycophenolate mofetil, 9.1% received
azathioprine and 9.1% received no maintenance
(because of recurrent infections or cancer). At
6 months, 27 patients were available for analysis
of remission: 11 had complete remission, six had
partial remission and 10 had no remission. At
1 year, 23 patients were available for remission ana-
lysis: eight had complete remission, four had partial
remission and 11 had no remission. Hypertension
at the time of biopsy was present in 60% of
patients. At the time of biopsy 4% of patients
had diabetes mellitus whereas no patients had cor-
onary artery disease. During the study period,
15 out of 35 patients available for analysis had
CKD and six out of 34 patients developed ESKD
requiring renal replacement therapy.

Discussion

Our study showed a significantly higher percentage
of males with LN as compared to other countries,
with a female to male ratio of 3:1. This high ratio
is rather consistent with our previous series
(1979–1999) where the female: male ratio was
6.2:1.11 It is similar to other regions around the
Mediterranean Sea such as Spain10 and nearby
countries such as Iran14 (Table 4). Data based on
the records of the Lebanese Ministry of Health
(which dispense free immunosuppressants) showed
a male: female ratio of 1:2 (personal communica-
tion). The increased prevalence of males raises the
question of healthcare disparity between males and
females and their access to medical care in our
country. The prevalence of lupus, its clinical pic-
ture, and serologic profile are known to vary
by ethnicity and geographic location, and hence
studies are crucial to detect local patterns because
they might have therapeutic implications.15–19

All male patients had LN ISN/RPS class IV; this
is consistent with the known literature where males
had a poorer prognosis by having a higher class
on biopsy.6, 20

Our current series was consistent with our previ-
ous series (1979–1999) in terms of clinical charac-
teristics: arthritis again was the most common
clinical presentation followed by anemia and
malar rash. As per the serological profile, ANA
was detected at a similar rate, however, more
patients in the recent series had positive anti-
dsDNA (89% compared to 80% previously).
When compared to our previous series, more
patients with class IV are being diagnosed (Table
3).

Our study population seems to have more
proteinuria on presentation as well as higher cre-
atinine and more fibrosis on biopsy. This indicates
that we might tend to biopsy late and hence
the higher percentage of class VI or patients pre-
sent late when seeking medical advice. It might
also represent a form of referral bias where
more sick people suffering from a more severe
form of LN present to us especially with the
higher frequency of anti-dsDNA activity in our
series. Anti-dsDNA is a highly specific serologic
marker that is indicative of high disease activity.21

Nonetheless, it may also reflect the fact that a
significant portion of our series are men. Men
are known to have worse prognosis and more
severe renal impairment.22

We have reported previously on LN in Lebanon.
This study is only the second in our area to further

Table 3 Comparison of ISN/RPS 2003 lupus nephritis
pathologic classes in a single center in Lebanon at two different

time periods

1979–1999 2000–2018

Number of subjects 50 55

Class I (%) 6 3.6

Class II (%) 28 18.2

Class III (%) 22 5.5

Class IV (%) 38 49.1

Class V (%) 2 7.3 (þ12.7
combined)

Class VI (%) 4 3.6

Combined (%)
(Class V plus other classes)

– 12.7a

aThese were a total of seven cases: 3/7 were combined with class III, 3/7

with class IV and 1/7 with class II.

ISN/RPS: International Society of Nephrology/Renal Pathology

Society.
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characterize SLE and LN. Such regional data are
important for health policy makers when making
local guidelines. All biopsies were read at our center
and electron microscopy-verified (EM) in the
United States when deemed necessary. All cases
are biopsy-proven LN and the IRS/RPS class is
well characterized. Although it is a single-center
study and thus might not be representative of the
Lebanese population in general, it is the first step-
ping stone to building a local registry that will
expand into a national and ultimately a regional
one.

There are a few limitations to our study, such as
the small sample size. Such a small sample size
might underestimate the prevalence of LN in
Lebanon or might indicate suboptimal referral
from rheumatology to nephrology. The prevalence
of SLE is also underestimated because cases of SLE
without renal involvement were not included.
Moreover, it is a retrospective study that is hin-
dered by missing variables. A significant number
of patients were lost to follow-up. Our hospital is
a referral center where many people come to receive
initial care and then follow-up peripherally or out-
side Lebanon. Nonetheless, anemia was reported in

the results and not specified to hemolytic anemia
because the hemolytic workup was not reported on
all patients. All these limitations will be taken care
of with vigorous follow-up through a prospective
collaborative registry that will involve several cen-
ters in Lebanon for a better representation of the
Lebanese population.

Conclusion

Our study provided first insight on the demograph-
ics, characteristics, and outcomes of LN in Lebanon.
Interestingly, male gender was present in a quarter
of patients. This warrants further investigation and
confirmation. We are hoping to expand this experi-
ence into a national prospective registry to further
characterize this entity in our region.
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Table 4 Comparison of common SLE manifestations between our series and other regions

Our series
(55)

India23

(86)
Iran14

(84)
Tunisia24

(749)

Spain10

(1648, 566 with
WHO class)

Saudi Arabia25

(46)

Age 32� 13 25� 10 33� 12 37� 13 34� 13 26� 9.2

Gender F:M 3.2:1 8.6:1 4.6:1 9.3:1 4.26:1 46:0

Arthritis (%) 83 79 – 55.9 – 76.1

Malar rash (%) 48 64 – 68.7 – 67.4

Serositisa(%) 26 21 – 19.26 – –

Neurologic disorderb (%) 7 13 – 37 – –

Photosensitivity (%) 41 40 – 67.6 – 47.8

Oral ulcers (%) 32 49 – 23.3 – 71.7

Hematologic involvementc (%) 82 – – 81 – 47.8

Serum creatinine (g/l) 1.9� 1.9 1.4� 1.2 1.3� 0.8 – 1 (0.8–1.6) –

24-hr urine protein (g) 4.7� 4.4 2.6� 1.7 1.6� 1.9 – 3 (1.5–4.6) –

ANA (%) 93 – – 98 – 95.7

Anti-dsDNA (%) 89 – – 77.3 – 42.6

Anti-Sm (%) 26 – – 44.8 – –

Anti-cardiolipin (%) 21 – – 63.7 – 17.4

Lupus anticoagulant (%) 10 – – 64.5 – 17.4

LN WHO classes (%)

Class I 3.6 – 1.19 4.1 6.25 2.2

Class II 18.2 – 10.71 14.2 6.25 4.4

Class III 5.5 12 30.95 25.8 16.3 4.4

Class IV 49.1 82 44.05 29.6 55.7 32.6

Class V 7.3 (þ12.7 combined) 6 (combined with IV) 11.9 9.7 15.5 15.2

Class VI 3.6 – 1.19 – – –

aSerositis includes pleuritic and/or pericarditis.
bNeurologic disorder includes seizures and/or psychosis.
cHematologic involvement includes anemia and/or leukopenia and/or lymphopenia and/or thrombocytopenia.

F: female; LN: lupus nephritis; M: male; SLE: systemic lupus erythematosus; WHO: World Health Organization.
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