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Abstract

Introduction: The severity of lupus nephritis (LN) varies between different ethnicities. However, there are limited data
regarding disease severity for LN in patients from the Arabian Gulf region; moreover, there are no treatment guidelines
developed specifically for this population. The objective of this review was to characterise the incidence of LN, current
treatment practices, the severity of LN, and the pathophysiology and biomarkers associated with LN in the Arabian Gulf
region.
Methods: A literature search using EMBASE was conducted in October, 2021 to identify publications reporting on the
incidence, treatment practices, severity, pathophysiology or biomarkers associated with LN, from countries in the Arabian
Gulf region (including Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab Emirates). Additional relevant
publications were provided by collaborators. A manual review of the publications was conducted to determine their
relevance and data on the outcomes of interest were extracted.
Results: Of 3705 publications, 54 publications were identified as relevant. LN is one of the most commonly diagnosed
renal diseases within the Arabian Gulf and approximately 10%–36% of all renal biopsies are for LN. Treatment patterns
within the region appear to vary and generally follow treatment guidelines recommended by the Asia Pacific League of
Associations for Rheumatology (APLAR), the European Alliance of Associations for Rheumatology (EULAR) and Kidney
Disease Improving Global Outcomes (KDIGO). The majority of patients receive cyclophosphamide for induction therapy,
whilst others receive mycophenolate mofetil. Most studies showed that the most frequently diagnosed class of LN within
the Arabian Gulf region was Class IV (up to 63% of patients with LN). Sustained or increased levels of serum creatinine and
proteinuria; and depressed levels of complement C3/C4 were commonly seen among patients with LN from the Arabian
Gulf region.
Conclusions: This review identified that LN may manifest more severely among patients from the Arabian Gulf
region than in other populations, such as Caucasian populations. A greater understanding of LN and the treatment
practices within the region, as well as the development of more specific treatment guidelines for this population may
help improve outcomes for patients with LN in the Arabian Gulf region.
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Introduction

Lupus nephritis (LN) is a common and severe manifestation
of systemic lupus erythematosus (SLE) that can lead to end-
stage renal disease (ESRD) and death.1–3 The prevalence of
SLE in the Arabian Gulf region has been estimated to be
19–103 per 100,000 persons,4–6 similar to estimates in the
USA (40–79 per 100,000 persons);7 despite this, there are
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limited data regarding the incidence, severity and treatment
patterns of patients with LN in the Arabian Gulf region.

Studies have shown that the severity of LN varies be-
tween patients of different ethnicities; for example, a sig-
nificantly greater proportion of African American (51%)
and Hispanic patients (57%) with LN had World Health
Organization (WHO) Class IV LN compared with
Caucasian patients (30%).8 It has yet to be confirmed
whether LN also disproportionately affects patients from the
Arabian Gulf region. However, approximately 47% of
Arabian patients with SLE from Dubai were found to have
renal manifestations, whereas data elsewhere suggest 38%
of patients with SLE across Europe, North America and
Asia have renal manifestations.3,9

Currently, there are no curative therapies for LN and
treatment largely focusses on managing the disease, with the
aim of remission of symptoms, prevention of organ damage
and minimisation of treatment side effects.10 Treatment
recommendations for LN by the Asia Pacific League of
Associations for Rheumatology (APLAR), the European
Alliance of Associations for Rheumatology (EULAR) and
Kidney Disease Improving Global Outcomes (KDIGO) in-
dicate that immunosuppressants and glucocorticoids should
be used for induction and maintenance phases of therapy.
Hydroxychloroquine is also typically recommended. How-
ever, the recommendations regarding specific drugs and
dosing differs between regions.11–14 Therefore, it may be
expected that current treatment practices also vary by region;
however, no summary of the LN treatment practice literature
from the Arabian Gulf region has been conducted to date.

This review was conducted to analyse the available
literature on LN among patients in the Arabian Gulf region
to determine the incidence, severity, treatment practices,
pathophysiology and biomarkers associated with LN.

Methods

Search strategy

A literature search was performed in October, 2021, using
the Excerpta Medica Database (EMBASE) to identify

publications reporting on the incidence of LN, current
treatment practices, and the severity, and pathophysiology
or biomarkers associated with LN from countries in the
Arabian Gulf region. Additionally, other relevant references
were provided by collaborators. Publications from the
following countries/regions were eligible for inclusion:
Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United
Arab Emirates (UAE). Abu Dhabi and Dubai were also used
as search terms to capture publications from the UAE.
Search terms that were utilised included ‘lupus eryth-
ematosus’, ‘lupus erythematosus nephritis’, ‘[respective
country/city]’, ‘systemic lupus erythematosus’ and ‘sys-
temic lupus erythematosus’ OR ‘lupus erythematosus’. The
search strategy and number of included studies are detailed
in Figure 1. The abstracts of the identified references were
manually reviewed by one researcher, and then by two other
researchers collaboratively to determine whether they were
relevant for inclusion in this review. References were ex-
cluded if they did not focus on LN or if most of the pop-
ulation were not from the Arabian Gulf region.

Results

Included studies

Of the 3705 publications identified in the searches, a total of
54 references met the inclusion criteria for this literature
review. A comprehensive list of the eligible publications is
shown in Supplementary Table 1.

Incidence and prevalence of LN in the Arabian
Gulf region

LN identified in renal biopsies. Thirteen studies conducted in
Saudi Arabia (n = 5), Bahrain (n = 2), Kuwait (n = 2), Oman
(n = 2) and UAE (n = 2) investigated the prevalence of LN
among patients who have had renal biopsies. These studies
showed that LNwas diagnosed in approximately 10%–36%of
available renal biopsies.15–27 In some of these studies, LNwas
the most common cause of secondary glomerulonephritis

Figure 1. Search strategy and number of publications available from selected regions.
The numbers 1–5 correspond to specific search terms; 1, lupus erythematosus; 2, lupus erythematosus nephritis; 3, respective
country/city; 4, systemic lupus erythematosus; 5, systemic lupus erythematosus OR lupus erythematosus.
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(GN), constituting between approximately 36%–72% of all
secondary GN cases.15–21,27 The two studies conducted in
Oman showed that LN was the most frequent glomerular
disease, occurring in approximately 30%–36% of all patients
who had an available renal biopsy.23,26

Proportion of patients with SLE that develop LN. Five studies
determined the proportion of patients with SLE who de-
velop LN. A 26-year observational study (1980–2006) that
enrolled 624 patients with SLE from Saudi Arabia found
that 299 (approximately 48%) went on to develop LN.28 A
separate 15-year Saudi Arabian study (1990–2005) showed
that 54% of patients with SLE presented with LN.29 A third
Saudi Arabian study similarly found that 55% of patients
with SLE presented with LN.30 A 10-year study in Oman
(2006–2016) that compared the incidence of LN among
patients with SLE between paediatric and adult cohorts
found that more children present with LN (64%) compared
with adults (33%).31 One review of the literature determined
that approximately 80% of paediatric patients with SLE
from five separate Arabian patient cohorts had renal in-
volvement, and that 40% of those with nephritis had WHO
Class IV LN.32

Summary. Whilst the incidence of LN varies among dif-
ferent cohorts within the Arabian Gulf region, the pro-
portion of patients presenting with LN among those with
SLE and those with renal diseases appears to be high.
Relative to other renal diseases within the Arabian Gulf
region, LN is one of the most commonly diagnosed, with
10%–36% of diagnosed renal biopsies being LN. Addi-
tionally, large proportions of patients with adult SLE de-
velop LN; approximately 18%–54% of patients with SLE
present with LN in the Arabian Gulf. Similar studies in other
regions (Americas, Europe and Asia) estimate that ap-
proximately 40% of patients with SLE develop LN,3 whilst
two separate Iranian studies estimate that 29% and 67% of
patients with SLE have LN.33,34

Treatment practices and procedures in the Arabian
Gulf region

Treatment recommendations. Several treatment recommen-
dations for LN have been published, including APLAR,
EULAR and KDIGO.11,13,14

Generally, the recommended first line of induction
therapy is either mycophenolate mofetil (MMF) or intra-
venous cyclophosphamide (CYC) in combination with
hydroxychloroquine and a moderate dose of glucocorticoids
among patients with active/proliferative LN (International
Society of Nephrology and the Renal Pathology Society
[ISN/RPS] Classes III, IV or V). Alternative doses of CYC
(higher or lower) or use of tacrolimus (TAC; alone or in
combination with MMF) are recommended alternative

induction agents; rituximab can also be considered in pa-
tients who do not respond to standard regimens. Mainte-
nance therapies with immunosuppressants should then be
continued for 5 years to prevent renal flares, with MMF or
azathioprine (AZA) as the recommended agents.11,13,14

Commonly prescribed treatments. Four studies have detailed
the treatment practices in Saudi Arabia over the last few
decades. One study found that most patients with LN re-
ceived CYC (66%) as immunosuppressant therapy, fol-
lowed by MMF (21%).35 Other Saudi Arabian studies have
shown that CYC was also the most commonly prescribed
induction therapy, and that MMF was most frequently used
as maintenance therapy.24,36 A 26-year observational study
in Saudi Arabia (1980–2006) also showed that all patients
with LN were prescribed prednisolone and more patients
received CYC in combination with other drugs (66%) than
MMF (12%), consistent with the previous study.28 Among
patients receiving CYC, 56% received a high-dose regimen
compared to 13% receiving low-dose CYC.28 AZA was
prescribed in combination with prednisolone among 12% of
patients, whilst CYC and AZA were prescribed in combi-
nation with prednisolone among 27% of patients.28

A separate 8-year observational study (2001–2009)
showed that induction therapy consisted of pulse steroids in
43% of cases at a mean cumulative dose of 2.9 g, whilst
CYC was given to 54% of patients. Maintenance therapy in
this cohort consisted of oral steroids for all patients, with a
mean cumulative dose of 15.2 mg; other maintenance
therapies used were MMF, AZA and cyclosporin among
59%, 15% and 11% of patients, respectively. Angiotensin-
converting-enzyme inhibitors (ACEIs) and angiotensin II
receptor blockers (ARBs) were each prescribed to 10% of
patients, whilst a combination of the two was prescribed to
23% of patients.37

Another 8-year study (2006–2014) compared the treat-
ment regimens of patients with severe (with crescent for-
mation) LN compared with those without; all patients in the
study received steroid induction with either CYC or
MMF.38 The authors suggested that those with severe LN
should be treated with CYC rather than MMF during in-
duction therapy. A 12-year study (2000–2012) found that
that CYC was used in the treatment of 48% and 52% of
patients with and without necrosis, respectively.39

Three separate Saudi Arabian studies showed that more
patients were prescribed MMF (47%–75%) than CYC
(18%–43%) as induction therapy.40–42 The use of
hydroxychloroquine was referenced in one of these studies,
and was prescribed to all patients in the study population;
this is consistent with current APLAR treatment
recommendations.13,40 Another study identified that 20% of
patients who received induction therapy were prescribed a
higher dose of CYC (NIH protocol) versus approximately
12% on a lower dose (Euro Lupus protocol).42 Separately,
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findings from a randomised clinical trial (RCT) in Saudi
Arabia showed that the use of induction therapy of low-
dose CYC (5 mg/kg) was as effective as a higher dose
(10 mg/kg), resulting in similar rates of remission and
fewer side effects in a Saudi Arabian patient population
with Class IV LN.43

Additionally, TAC has been used alone, and in combi-
nation with MMF and steroids, among 2.3% and 6.8% of
patients as induction therapy, respectively.40 Among pa-
tients from a Saudi Arabian hospital with Class II LN, 92%
of patients were able to achieve complete remission with
corticosteroids alone; however, the authors of this study
recommend that more aggressive immunosuppressant
treatment should be administered to patients with Class II
LN with acute kidney injury.44

Three studies have also investigated treatment
practices in Kuwait. A 4-year study (2014–2018) in-
vestigated the treatment patterns of patients receiving
rituximab in Kuwait; when used for the treatment of LN,
rituximab was used in conjunction with MMF (with or
without calcineurin inhibitors [CNI]) in approximately
81% of cases, alone in 10%, with CNI in 6%, and in
conjunction with CYC in just 3% of cases.45 Patients in
Kuwait with kidney transplants resulting from ESRD
caused by LN were treated with significantly more anti-
hypertensives than those whose ESRD was caused by
other renal diseases.46 A RCT conducted in Kuwait
demonstrated that rituximab use alone during mainte-
nance therapy in patients with Class IV LN was as safe
and effective as MMF in combination with low-dose
prednisone; all patients received induction therapy of
CYC with MMF and prednisone.47

In a 2-year study conducted in the UAE (2016–2018),
most patients received a low-dose regimen of CYC
(55%) for induction of remission, followed by MMF
(29%); rituximab was also used, but in the lowest
proportion of patients (11%).48 In Qatar, 74% of patients
were prescribed MMF, followed by AZA (14%), with
the lowest proportion of patients receiving CYC (6%);
all patients were prescribed oral steroids, and 44% were
prescribed pulse steroids.49

Paediatric treatment practices. Two studies have investi-
gated treatment patterns amongst paediatric patients
with LN in the Arabian Gulf. A 15-year observational
study (2000–2015) showed that all patients from a
paediatric population in Saudi Arabia received steroids
in combination with antimalarials and immunosup-
pressants; CYC was most commonly prescribed, fol-
lowed by MMF, and then AZA; rituximab was then used
in patients with inadequate response to MMF or CYC;
patients in this cohort who progressed to ESRD received
regular dialysis.50 In a separate study, also in Saudi
Arabia, paediatric patients with Class IV LN were

typically treated with steroids and CYC during induc-
tion, and AZA and MMF during maintenance.51

Non-standard treatments. Other small studies have investi-
gated the effectiveness of non-standard treatments in patients
whowere previously unresponsive to therapy. A case study in
Kuwait showed that infliximab (in combination with CYC,
MMF and steroids) resulted in sustained remission in a
patient with Class IV LN.52 Other therapies evaluated in the
Arabian Gulf region for the treatment of LN included
therapeutic plasma exchange in UAE,53 and intravenous
immunoglobulins (IvIg) in Kuwait and Saudi Arabia.28,37,54

In the Kuwaiti study, IvIg treatment resulted in stabilisation
of renal function and control of symptoms in patients with
Class IV LN.54 Additionally, rituximab use prior to dialysis
was shown to restore renal function in one patient in Saudi
Arabia.55 Other studies argue that repeat biopsies are critical
for the management of LN and other renal diseases in the
Arabian Gulf region due to the progressive nature of the
disease.20,35,56

Summary. There is variation in treatment practices within
and between countries in the Arabian Gulf region; however,
most studies investigating the treatment patterns of patients
with LN appear consistent with the recommendations of
APLAR, EULAR or KDIGO.11,13,14

In most studies, CYC was the most frequently pre-
scribed induction immunosuppressant.35,38,39,48,50,51

However, MMF was prescribed most frequently in
Saudi Arabia.40–42 Use of hydroxychloroquine was
rarely mentioned as a frequently prescribed medication
in the studies referenced here. These practices are
similar to those observed in Iran, where several studies
have shown that most patients are prescribed CYC
alone,57–59 or in combination with MMF.60

These practices differ from those in non-Arabian Gulf
region countries; for example, a study showed that over half
of patients with LN from a cohort in the United States were
prescribed hydroxychloroquine; MMF was the most fre-
quently prescribed immunosuppressant and CYC was
prescribed to less than 1% of patients.61 However, these
treatment patterns more closely follow the ACR recom-
mendations for the United States, which may partially
explain these differences.12

Severity of LN in the Arabian Gulf region

LN is a severe disease in the Arabian Gulf region with a
significant healthcare burden; for example, one study in
the UAE showed that half of all patients with SLE that
were hospitalised had also presented with LN.62,63 Ad-
ditionally, an epidemiological study in the UAE esti-
mated that LN accounted for approximately 2% of all
ESRD cases.64 Publications reporting remission status,
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incidence of dialysis, ESRD and death are summarised in
Table 1.

Remission status. A study conducted in the UAE found that
most patients achieve remission at 6-month post treatment,
with 56% and 37% achieving complete and partial re-
sponses, respectively; hypertension, diabetes mellitus and
presence of antiphospholipid antibodies were associated
with poorer outcomes in this cohort.48

Of patients with available follow-up data at 1 year in a
Qatari observational study, 24% achieved complete re-
mission, 16% partial remission and 22% had treatment
failure; all patients achieving complete remission and 75%
achieving partial remission were receiving MMF.49 A Saudi
Arabian study showed that complete and partial remission
occurred among 42% and 23% of patients, respectively,
during 12–18 months of follow-up.35 In a separate Saudi
Arabian observational study of patients with proliferative
LN, complete or partial remission at 6 months was achieved
in 39% and 28% of patients, respectively. Remission rates
were higher in those patients treated with MMF than with
CYC or other treatments, at the same timepoint.41 Another
Saudi Arabian study showed that 76% of patients achieved
disease remission at the time of their final follow-up.28

In two studies (one in each of the UAE and Saudi
Arabia), patients with crescent LN were less likely to
achieve remission compared with those without crescent
LN.38,48

Incidence of ESRD, dialysis and death. Only 7% of patients
from one cohort in the UAE required dialysis and 4%
progressed to ESRD.48 Within a Saudi Arabian cohort, 28%
of patients required dialysis and the 5-, 10- and 15-year
survival rates were 92%, 77% and 77%, respectively; pa-
tients requiring dialysis were more likely to die during
follow-up.37 A separate Saudi Arabian study showed that

approximately 6% of patients with LN developed renal
failure and required dialysis.30 In the 26-year Saudi Arabian
observational study (1980–2006), 9% of patients with LN
developed ESRD and required dialysis, whilst the 5- and 10-
year survival rates were 96% and 95%, respectively.28

In a retrospective Saudi Arabian study (1995–2008) that
included patients with biopsy-proven Class IV LN, 11% had
concomitant HCV infection.65 These patients had poorer
renal outcomes and reduced patient survival compared with
those without HCV infection; specifically, 33% and 7% of
HCV-positive and -negative patients died, respectively,
during a mean follow-up period of 6.7 (±3) years; whilst
65% and 80%, respectively, remained dialysis-free after
10 years. Significantly more HCV-positive patients also
developed ESRD compared with HCV-negative patients.65

A Saudi Arabian observational study showed that 12% of
patients required dialysis and 11% required long-term di-
alysis beyond 6 months; at 48 months, the majority were
alive (95%) and had functioning kidneys (84%).41

One study in Saudi Arabia found that there was no
difference in patient survival or renal survival (requirement
for dialysis or transplantation) between patients with Class
IV global or Class IV segmental LN.36

Among 299 patients with LN in Saudi Arabia, risk
factors associated with ESRD were older age of onset,
elevated serum creatinine and presence of Class III/IV
LN.28 Separate studies conducted in Saudi Arabia and
the UAE showed that presence of crescent LN was also a
risk factor for progression to ESRD compared with those
without crescents;38,48 these crescents are most common in
patients with Class IV LN.38

Paediatric outcomes. Within a Saudi Arabian paediatric
cohort, 19% of patients progressed to ESRD and re-
quired dialysis (these patients generally had more severe
disease), whilst the 5- and 10-year survival rates were

Table 1. Publications categorised by LN severity outcome

Publication Study period Remission ESRD Dialysis Death

Qari, 2002 January 2000–December 2001 Yes Yes
Al Arfaj, 2009 1980–2006 Yes Yes Yes Yes
Al Durahim, 2011 2001–2009 Yes Yes
Alsuwaida, 2012 November 1996–April 2009 Yes
Mitwalli, 2012 January 1995–January 2008 Yes Yes Yes
Muzaffer, 2012 1997–2010 Yes Yes Yes
Alaiya, 2015 2003–2008 Yes Yes
Abdulla, 2016 January 2006–December 2014 Yes
Al-Mayouf, 2017 January 2000–June 2015 Yes Yes Yes
Almalki, 2019 January 2006–June 2017 Yes Yes Yes
Elbadawi, 2019 June 2016–December 2018 Yes Yes Yes
Albirdisi, 2020 2014–2019 Yes Yes

ESRD, end-stage renal disease; LN, lupus nephritis.
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94% and 87%, respectively.50 Within another Saudi
Arabian paediatric cohort, around 98% of patients with
LN achieved remission, none required dialysis, and all
were still alive during follow-up.51

Other outcomes. Three studies found that the most
common ISN/RPS LN class across the Arabian Gulf
region is Class IV,37,40,56 whereas four studies identified
the most common WHO LN class also as Class
IV.28,31,51,66 Four studies indicated that unspecified
Class IV LN was most frequently observed in other
studies.24,30,41,49 One study identified that Class IV LN
occurred significantly more frequently among men
compared with women, whilst there was no significant
difference in prevalence of other classes of LN between
the two sexes.67 The most frequently observed LN class
in one study from the UAE was ISN/RPS Class III.48

Other studies have investigated the outcomes of patients
with different subcategories of LN. One conducted in Saudi
Arabia determined that necrotising lesions are more common
in patients with Class IV LN than in those with Class III LN,
and that these lesions are significantly associated with lower
remission rates and higher doubling of creatinine.39

Pregnancies among patients with LN were at greater risk
of still birth, eclampsia, intrauterine growth restriction and
pregnancy-induced hypertension compared with those
without LN in one Qatari study.68 Similarly, a Saudi Arabian
study indicated that pregnant women with LN are at high
risk of spontaneous miscarriage and perinatal mortality,
especially among patients with active LN and pre-existing
hypertension.69

One study in Kuwait investigated the outcomes of kidney
transplants among patients with ESKD caused by SLE
compared with those without SLE; patients with SLE had
significantly higher rates of transplant rejection, higher
prevalence of cytomegalovirus infection and required more
anti-hypertensives.70

LN manifestations. Three Saudi Arabian studies have out-
lined frequently observed clinical manifestations. The most
common extra-renal clinical manifestations were arthritis
(79%) and skin rashes (78%) in one Saudi Arabian cohort.37

Approximately 22% of patients with Class II LN from an-
other Saudi Arabian cohort had acute kidney injury.44

Elsewhere in Saudi Arabia, the most common manifesta-
tions were skin rash (65%), joint symptoms (62%) and
hypertension (47%).66

In a Qatari study, the most frequent extra-renal mani-
festations at the time of LN diagnosis were arthralgia (50%),
arthritis (34%), fever (34%) and serositis (22%).49

Summary. Many countries in the Arabian Gulf region
generally follow the recommendations for treatment of LN

as set out by APLAR, EULAR or KDIGO; despite this,
many patients within the region fail to achieve complete or
partial remission. Data from one Iranian study showed that
67% of patients achieved complete or partial remission
during 566 patient-years of follow-up.58 Another Iranian
study demonstrated that 68% and 18% of patients with LN
achieve complete and partial remission, respectively, over at
least 3 years of follow-up.60

Approximately 4%–28% of patients with LN required
dialysis/developed ESRD across studies from the Arabian
Gulf region; this compares with 5%–15% of patients in
Iran,58–60,71 and 10%, 18% and 31% of Caucasians,
Hispanics and African Americans, respectively.8 The range
observed in these Arabian Gulf region studies may be due to
different study designs, including variations in the duration
of follow-up. Additionally, patients in some regions/centres
may receive referrals later in their disease progression and
so have poorer prognosis. Studies from the Arabian Gulf
region reported a range of mortality rates, and between 0%
and 23% of patients with LN in this region did not survive
during their respective follow-up periods.

The majority of studies reported that the most frequently
diagnosed class of LN was Class IV, occurring in ap-
proximately 37%–72% of patients with LN. Class IV LN
was also most common amongst patients in Iran,58–60,71–75

and was shown to occur amongst 30%, 57% and 51% of
Caucasians, Hispanics and African Americans with LN,
respectively.8

Extra-renal manifestations that were frequently cited as
occurring among patients with LN were arthritis, malar rash
and hypertension; these manifestations were also commonly
observed in several Iranian studies.59,73,74,76

Pathophysiology and biomarkers

Serum creatinine and proteinuria. Five studies have shown
that patients with more severe LN have elevated levels of
creatinine and proteinuria. In one Saudi Arabian study,
patients with crescent LN had higher levels of creatinine and
proteinuria than those without crescent LN.38 In a separate
Saudi Arabian cohort, 32% of patients had elevated serum
creatinine and 37% had nephrotic-range proteinuria at
presentation of LN.41 Proteinuria was also a common
laboratory manifestation in a paediatric patient cohort in
Saudi Arabia.50 Elsewhere, there was a significant decrease
from baseline in 24-h urine protein among patients in Saudi
Arabia during an 8-year observational study (2001–2009);
this study also showed that 95% and 36% of patients had
proteinuria and nephrotic-range proteinuria, respectively.37

Another Saudi Arabian study also identified that elevated
serum creatinine was a risk factor for ESRD.28 In a Qatari
study, proteinuria and nephrotic-range proteinuria were seen
in 72% and 34% of patients, respectively.49
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Inflammatory markers. Low complement C3 and C4 levels
were observed in 85% and 65% of patients with LN, re-
spectively, in a Saudi Arabian cohort,41 and in 83% and
59% of patients at the time of LN diagnosis in a Qatari
study.49 Lower baseline levels of C3 and C4 were associated
with poorer survival in two separate Saudi Arabian
studies.28,37 Elsewhere, patients who did not achieve re-
mission following 6 months of therapy had lower levels of
C3 than those who achieved complete or partial remission.35

However, levels of C4 were found to significantly increase
among patients with LN over the course of an 8-year ob-
servational study (2001–2009) conducted in Saudi Arabia;
37 in this study, baseline levels of C3 and C4 were sig-
nificantly lower among patients who did not survive
compared with those that did.37

One Saudi Arabian study used immunofluorescence to
show that C3, C4 and C1q were negative in approximately
3%, 26% and 55% of biopsy samples from patients with LN,
respectively.77 A study in Bahrain showed that anti-Smith
and anti-Ro/SSA antibodies were significantly higher
among patients with SLE without LN (43% and 20%, re-
spectively) compared with patients with LN (18% and 5%,
respectively); whilst anti–double-stranded DNA
(anti-ds-DNA) antibodies were higher among patients with
LN than in those without LN (84% vs 70%).78 One study
conducted in the UAE compared the autoantibody profiles
of patients with LN and those with SLE only; C3 hypo-
complementaemia was significantly more frequent among
patients with LN (60%) than in patients with SLE without
LN (15.5%), whilst anti-RNP antibodies were significantly
higher among patients with SLE only (33%) versus patients
with LN (0%).79 Antiphospholipid antibody positivity has
also been associated with poorer renal outcomes in the
UAE.48 Anti-ds-DNAwere positive in 90% of patients with
LN in a Qatari study.49 High levels of immunoglobulin G
among patients with LN have been observed among Saudi
Arabian patients.77

Genomic and proteomic markers. Patients with global and
segmental Class IV LN have similar proteomic signatures;
however, expression of nine genes (including cytokeratins
18 and 19, and albumin) was significantly different com-
pared with normal and antibody-associated vasculitis tis-
sues in a study conducted in Saudi Arabia.36

Two studies conducted in Kuwait investigated the ge-
nomic and proteomic profiles of patients with LN and found
that serum concentrations of both interleukin (IL)-17A and
IL-17F were significantly higher among patients with LN
compared with healthy controls,80 whilst expression of
MMP9 was significantly lower, and expression of SLC4A1
and CEACAM3 was significantly higher among patients
with LN compared with those with SLE only; altered genes
were associated with pathways involved in apoptosis and
inflammation.81

Other biomarkers. Haematuria was commonly observed in a
paediatric cohort of patients with LN in Saudi Arabia.50

Elsewhere, significant rises in estimated glomerular filtra-
tion rate were seen among patients in the 8-year (2001–
2009) observational Saudi Arabian study.37 A separate
study in Saudi Arabia concluded that interstitial inflam-
mation was associated with more severe LN and that pa-
tients who had resolved inflammation at repeat biopsy had
more favourable outcomes.82

Summary. Levels of serum creatinine, proteinuria, haema-
turia, anti-ds-DNA antibodies and components of the
complement system are considered as important biomarkers
in LN and are commonly utilised by clinicians in the di-
agnosis and monitoring of patients with LN.83 Generally,
these studies from the Arabian Gulf region indicate that
sustained/increased levels of serum creatinine, proteinuria,
and low levels of C3 and C4 are commonly seen in patients
with LN across all Arabian Gulf countries.

Similarly, in several Iranian studies, sustained creatinine
and proteinuria were associated with poor renal outcomes
among patients with LN.59,60,71,73–75 Low serum C3 and C4
levels were observed in the majority of patients with class
IV LN in one Iranian cohort.73

Elsewhere, in two separate European cohorts, pro-
teinuria measurements were also shown to be robust
predictors of long-term renal outcomes in patients with
LN; lower levels at 1 year were associated with better
outcomes.83–85 Additionally, one Italian study found
that levels of C3 and C4 were low in 82% and 74% of
patients, respectively.86

Conclusions

Our literature review suggests that patients with LN from
the Arabian Gulf region have a more severe form of LN than
other populations, with a high incidence of Class IV LN. It
has been shown that LN is more severe among African
American, Hispanic and Asian populations when compared
with Caucasian populations;3 observations detailed here
also suggest that patients from the Arabian Gulf region have
more severe disease when compared with Caucasian
populations.

Despite the availability of current treatments, many
patients still progress to more severe disease and ESRD.
This suggests that there is an unmet need for more effective
treatments. The most widely prescribed induction therapy
appeared to be CYC. Observations from some studies de-
tailed here show that the survival rate of patients with LN
remains low in the Arabian Gulf region. Therefore, the
introduction of novel and more effective treatment regimens
may help to improve patient outcomes in this region. In-
creased use of biologics in the Arabian Gulf region may be
beneficial for patient outcomes; for example, rituximab and
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belimumab have been shown to improve renal outcomes in
patients with LN.87,88

Additionally, more specific treatment guidelines are
needed for patients with LN from the Arabian Gulf region.
Currently, centres within this region follow a mixture of the
APLAR, EULAR or KDIGO guidelines for treating patients
with LN. This is perhaps due to many healthcare providers
within the Arabian Gulf region originating from other parts
of the world and following treatment recommendations
specific to the region they have come from. However, LN
appears to manifest differently in patients from the Arabian
Gulf region compared with patients from other regions, and
treatment guidelines specifically targeting this patient
population may help to optimise treatments and improve
patient outcomes in this region.

To develop more specific treatment guidelines, more
structured research and long-term multicentre obser-
vational studies are required to help develop a greater
understanding of LN within the Arabian Gulf region.
Currently, a multicentre study, LUNELORD (A De-
scriptive, Prospective Study to Assess Demographic,
Pharmacologic, Biomarker, Clinical Features and QoL
of Patients With LUpus NEphritis and Long-term
ORgan Damage, NCT04971590), is ongoing within
the region. This study is investigating the current
standard of care, healthcare resource utilisation and
associated costs of LN, clinical characteristics and
quality of life of patients with LN.

This review has some limitations. Some of the in-
cluded studies did not exclusively include patients from
the Arabian Gulf region. Inclusion of a small number of
patients from outside this region may have affected the
findings, and so they may not be entirely specific to
patients from the Arabian Gulf region. Additionally,
several studies were published more than 15 years ago,
and so would not have considered more recently de-
veloped therapies for LN. For example, novel treatments
such as belimumab and voclosporin (approved in the
United States in 2011 and 2021, respectively) have been
shown to significantly improve renal response over
placebo in the treatment of LN;88–91 some of the large-
scale trials included here that investigated the efficacy of
LN treatments in the Arabian Gulf region did not include
either of these treatments. Moreover, the publications
used in this review were obtained by manually filtering
results from a literature search. Whilst the results were
cross-checked independently by two researchers, there
still may have been an element of selection bias and
some relevant publications may have been omitted from
the final list. Only one database (EMBASE) was used to
conduct the literature search. Whilst this was a narrative
review, use of two separate databases may have made the
results more robust, and decreased the likelihood of
missing relevant publications. Finally, as with all

literature reviews, the findings reported here are subject
to publication and reporting bias and therefore do not
account for unpublished outcomes from each of the
reported studies.92

In conclusion, studies conducted in the Arabian Gulf
suggest that LN often manifests severely in this region, and
the most common form of LN is class IV. A greater un-
derstanding of the clinical characteristics of patients with
LN and treatment patterns in the Arabian Gulf region, along
with more targeted treatment recommendations, could help
improve patient outcomes.
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