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ABSTRACT 
 

Glomerulonephritis (GN) is a common renal problem affecting children and is manifested by hematuria, 
proteinuria, fluid retention, and hypertension with altered glomerular filtration. This condition may be 
primary or developed secondary to other systemic diseases, immune disorders, infections, or drugs 
induced with different histopathological patterns and a wide range of clinical manifestations. The 
current study helps record and comprehend GN's epidemiology in Saudi Arabia. Additional research is 
recommended that includes a more thorough examination of the prognostic factors, therapies, illness 
progression, and outcomes. While there are several advantages to having a GN registry that collects 
data in the future, resource constraints frequently prevent the establishment of comprehensive 
registries. Expanding research endeavors will play a significant role in fostering a healthy society and 
may provide insight into the underlying pathology of fascinating glomerulopathies. 
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INTRODUCTION 

A diverse set of conditions known as 
glomerulonephritis (GN) primarily affects the kidney 
but can impact multiple organ systems. Infections, 
medications, malignancies, monoclonal gammopathy, 
or multisystemic diseases can bring it on1. It is mainly 
presented by haematuria, proteinuria, fluid retention, 
hypertension, and a decrease in the glomerular 
filtration rate (GFR), some of the symptoms that 
indicate glomerular disease. The most frequent 
symptoms are proteinuria and asymptomatic 
haematuria2.  
Glomerulonephritis refers to different immune 
disorders which cause glomerular inflammation. 
Numerous immunological and inflammatory processes 
can lead to glomerulonephritis3. It is commonly called 
secondary When glomerular involvement is a 
component of a systemic disease, such as 
polyarteritis nodosa or systemic lupus erythematosus 
(SLE)1. One can categorize primary 
glomerulonephritis based on the underlying etiology, 
the histological appearance, or the generated clinical 
condition. The pathological description and the clinical 
syndrome caused do not directly correlate2. According 
to the level of affection of the glomeruli, GN can be 
categorized as widespread, impacting every 
glomerulus; focal, just influencing a portion of the 
glomeruli; or segmental, impacting only a part of the 
glomerulus in a segment. Many glomerulonephritis 
patients have a moderate or asymptomatic disease, 
which is mainly missed to be diagnosed1. 

Clinical diagnosis of GN is mainly based on the urine 
sediment microscopic examination, serum and urine 
biochemical assays, glomerular filtration rate studies 
(GFR), as well as serological studies, including anti-
neutrophil cytoplasmic antibodies (ANCA) or anti-
glomerular basement membrane (GBM)4. A kidney 
biopsy, which reveals the presence of glomerular 
inflammation and different patterns of elevated 
glomerular cellularity, is the cornerstone in diagnosing 
glomerulonephritis. A biopsy is mainly indicated in 
cases with nephrotic syndrome (NS), prolonged acute 
kidney injury (AKI), rapidly progressive 
glomerulonephritis (RPGN), systemic diseases 
involving renal dysfunction, isolated microscopic 
hematuria, and unexplained renal impairment 5.  
Data from kidney biopsies can be used to determine 
the frequency of specific renal diagnoses. Light 
microscopy is the primary method for pathological 
classification; however, immunofluorescence and 
electron microscopy offer supplementary data and 
may offer insights into the etiology6. 
Management of GN of different causes and 
pathological patterns is mainly based on a low-sodium 
(<2 g daily) diet and control of hypertension (systolic 
blood pressure is kept below 120 mm Hg) with 
blockers of the renin-angiotensin-aldosterone system 
(RAAS) blockage using maximally permitted or patient 
tolerated dosages7. The quantity of kidney function 
and the degree of proteinuria should determine how 
much protein should be consumed through diet to 
replace nephrotic losses. Lifestyle alteration is 
mandatory, decreases blood pressure, and lowers 
cardiovascular risk through weight reduction and daily 
sports activities. Renal replacement therapy must be 
started as soon as possible when kidney function 
declines despite active treatment; this process must 
prioritize patient empowerment and life participations6. 
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METHODOLOGY & DISCUSSION 

Common types of GN: 
Minimal change disease (MCD): 
 It most frequently manifests in children older than one 
year, with a dramatic decrease in incidence by 
puberty. It is responsible for about 70–90% of 
childhood NS8. It is mainly shown as nephrotic 
syndrome with selective proteinuria, normal blood 
pressure, kidney function, and complement levels; 
elevated predisposition to infections, particularly 
urinary tract infection and pneumococcal peritonitis2. 
Electron microscopy of GN samples reveals increased 
fusion of the foot processes of the epithelial cells to 
the outside the basement membranes of the 
glomeruli, while light microscopy is essentially routine. 
Generally, immunofluorescence is negative6.  
Focal Segmental glomerulosclerosis: 
 This pattern includes foot process fusion and 
segmental scarring in some glomeruli6. In older 
children and younger adults, it is commonly seen in 
cases of nephrotic syndrome; it may also be linked to 
hypertension, haematuria, and reduced renal function. 
While the majority of cases are idiopathic, SLE, 
hepatitis B, cancer, or the use of gold or penicillamine 
may also be secondary causes9. 
Membranous nephropathy: 
 The glomerular basement membrane thickens widely. 
Immunofluorescence exposes complement and 
immunoglobulin granules. While idiopathic causes 
account for the majority of cases with membranous 
nephropathy, it can also be due to Systemic lupus, 
hepatitis B, cancers, or gold or penicillamine intake. 
Adult men are more likely to have it, and it is mainly 
manifested as nephrotic syndrome. Hypertension, 
nephritic syndrome, or proteinuria may also present10. 
Mesangial proliferative nephritis: 
This type is characterized by Mesangial cell 
proliferation with matrix expansion and IgA deposition 
in most cases (known as IgA nephropathy). It mainly 
occurs within a few days after upper respiratory tract 
infections and is manifested by hematuria. The patient 
may also be presented with microscopic haematuria 
and/or NS with proteinuria. The condition may 
progress to impaired kidney function (20% of cases) 
or even end-stage kidney disease (3% of cases)11. 
Diffuse proliferative glomerulonephritis: 
 It is characterized by widely speeding hypercellularity 
due to infiltrating inflammatory infiltration and diffuse 
cellular proliferation with immunoglobulins and 
complement deposition. Most cases are secondary to 
streptococcal infection12. 
Focal segmental glomerulosclerosis: 
It is mainly associated with capillary loops segmental 
necrosis predisposing to crescent formation. It occurs 
secondary to viral infections such as Hepatitis C, or as 
a part of systemic diseases manifesting as lupus 
nephritis or may be predisposed by certain drugs13. 
Crescentic glomerulonephritis: 
 It may occur in the progression of IgA nephropathy or 

mesangiocapillary glomerulonephritis cases of primary 
GN or in the context of Goodpasture's syndrome and 
widely spreading vasculitis. Idiopathic crescentic GN 
is categorized into five forms based on the associated 
immune disorders. Type 1 is characterized by linear 
deposits of immunoglobulin G (IgG) in the basement 
membrane, Immune-complex granular deposits cause 
type 2, Type 3 is pauci-immune that may be renal-
limited or part of a systemic disease, Type 4 is a 
combination of types 1 and 3. In contrast, Type 5 is 
mainly a pauci-immune renal vasculitis (5% to 10% of 
cases). Crescentic GN is clinically manifested as 
rapidly progressive glomerulonephritis (RPGN) 
characterized by oliguria and deteriorating renal 
functions within weeks to months14. Rapidly 
Progressive Glomerulonephritis cases are described 
by widely spreading crescents due to the proliferation 
of Bowman's capsule parietal epithelial cells and 
inflammatory infiltrates with detected anti-glomerular 
basement membrane antibodies in 95% of cases15.  
Lupus Nephritis (LN): 
It is a common renal complication among children with 
SLE. It was divided into six main groups with definite 
sub-groups according to the site of the complement 
and immunoglobulins deposition, with a close 
correlation between histological data and clinical 
presentations. LN is characterized as WHO Class II if 
deposits are localized in the mesangium. In contrast, 
cases with deposits involving both the mesangium  
and capillary loops are considered WHO Class III, IV 
or V16.  
Post-streptococcal glomerulonephritis: 
A bacterial infection following a streptococcal infection 
that triggers an inflammatory response quickly 
deteriorates kidney function, leading to post-
streptococcal glomerulonephritis (PSGN); the most 
usual times for PSGN to manifest in kids are one to 
two weeks after a skin infection caused by 
streptococcal bacteria or six weeks after a throat 
infection2. When PSGN is symptomatic, it usually 
manifests as hematuria, oliguria, hypertension, 
edema, and sometimes substantial proteinuria. These 
are characteristics of the nephritic syndrome. In 
addition to reviewing the genesis, assessment, and 
treatment of PSGN, this activity clarifies the function of 
the interprofessional team in diagnosing and 
managing individuals with this illness1. 
Glomerulonephritis among Saudi children current 
status: 
The published data related to the topic were collected 
from databases such as Google, PubMed, Web of 
Sciences, and Scopus from 2013 to 2023 to evaluate 
the current status of GN among Saudi children. After 
article screening and revision, ten articles were 
selected and studied as they are related to the scope 
of the current review article. The location of the 
studies, sample size, aim, and primary outcomes are 
shown in Table I. 
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TABLE I: PUBLISHED SAUDI DATA REGARDING GLOMERULONEPHRITIS AMONG CHILDREN IN YEARS 
FROM 2013-2020  

Study Location Number of 
cases Aim Main outcomes 

Al-Hussain et 
al. (2017)17 

King Faisal 
Specialist Hospital 
and Research 
Center 

78 cases 

Evaluation of the 
Patterns of Crescentic 
GN from January 2003 to 
February 2014  

- Lupus nephritis was the most common 
cause of crescentic GN. 
- Immune complex-mediated GN was the 
most common cause 
- Cases of pauci-immune GN showed 
fibrinoid necrosis, disrupted GBM, and 
increased serum c-ANCA with Bowman's 
capsule. 

AlMatham et al. 
(2017)18 

King Fahad Medical 
City, Riyadh 102 biopsies Studying the Patterns of 

glomerulonephritis 

- Primary GN was focal, and segmental 
glomerulosclerosis was the most common 
pattern. 
- LN grade IV was the most common, 
followed by grade III in cases with LN. 

Mosaad et al. 
(2018)19 

Department of 
Pediatric Medicine 
at KAUH 

 19 case Studying the causes and 
outcomes of RPGN 

- post-infectious GN  was the most typical 
cause (2/3 of enrolled cases). Poor 
prognosis was reported in (31.6%) of cases.  

Nawaz et al. 
(2013)20 

the Armed Forces 
Hospital, Riyadh 

348 native renal 
biopsies 

Pattern of glomerular 
disease 

- The most common pattern was focal and 
segmental glomerulosclerosis. 
- SLE was the most common cause of 
secondary GN 

Al-Moaigel et al. 
(2020)21 

King Fahad 
University Hospital 
in Eastern Province 

15 cases 

Evaluation of  Acute Post
-infectious 
Glomerulonephritis 
(PIGN) in children 

- Edema, eye puffiness and gross hematuria 
were the main manifestations. 
- Laboratory investigations showed 
microscopic hematuria in all cases. Urinary 
protein/creatinine ratio was elevated, with 
elevated C3 found in most cases, while ANA, 
IgA and C4 were normal in all tested 
subjects. 

Alhasan et al. 
(2020)22 

Four tertiary health 
centers in Jeddah 
and Riyadh 

326 cases 

To identify the trends in 
patterns of glomerular 
disease by renal biopsies 
of  Saudi children over  
20 years. 

- Secondary glomerulonephritis was 
diagnosed in  42.3% of the cases, and LN 
was the most common cause. 
- Over the study years, the MCD and FSGS 
were the most common patterns with 
decreasing trends for membranoproliferative 
glomerulonephritis and mesangioproliferative 
glomerulonephritis. 

Jalalah (2020)23 western region of 
Saudi Arabia 

448 1ry GN and 
263 2ry GN 

Studying the frequency of 
GN over 26 years within 
two periods, period 1 
(1988–19999) and 2 
(2000–2013). 

- FSGSC was the most common 1ry GN in 
both periods, while SLE was the most typical 
cause for the secondary GN 
- PIGN increased over the years, while MCD 
decreased among the diagnosed cases.  

Al-Mayouf et al. 
(2017)24 

Lupus Clinic at King 
Faisal Specialist 
Hospital and 
Research Center 

 84 cLN patients 
Studying cases of  SLE 
between January 2000 
and June 2015 

- Proliferative GN was the most typical 
pattern, followed by membranous nephritis 
with mean activity and chronicity indices of  
5.9 (±3.9) and 2.9 (±2.2) for both types, 
respectively.  

Mokhtar et al. 
(2014)25 

King Abdulaziz 
University, in Saudi 
Arabia 

750 
percutaneous 
native renal 
biopsies 

To analyze cases of 
Mesango-proliferative 
(MesPGN) 

- MesPGN was diagnosed in 14% of cases 
with more dominance of the focal pattern. 
- IgM nephropathy was shown in most cases 
- Cases were mainly manifested by  NS, 
followed by hematuria. 

Gomaa et al. 
(2014)26 

King Abdulaziz 
University Hospital 
and King Faisal 
Specialist Hospital 
and Research 
Centre 

148 cases 

Studying of lupus 
nephritis (LN) in the 
Western province of 
Saudi Arabia f(1995 to 
2011) 

- Class IV (51.4%) was the most typical 
pattern 
- Positive fluorescence staining for IgG and 
C3 in almost all cases. 
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According to publicly available Saudi statistics, males 
between the ages of 4 and 18 are the majority of 
diagnosed cases of GN. The average age in the 
literature varies greatly, ranging from 9 years 27 to 15 
years old28. The average age was 13.5±4.1 years in 
one of the studies conducted in China29. Consistent 
with previous research, adolescents constituted a 
significant portion of our patient population (72.3%); 
this is primarily because kidney biopsies on older 
children are more widely accepted and have lower 
thresholds29.  
Regarding histopathological patterns, membranous 
GN is most commonly shown to be the most common 
type of GN among Saudi children23 in his study 
covering two periods (1988 to 1999 and 2000 to 2103) 
to be around 24% of the enrolled cases for both 
studied periods. In the more recent period (2000-
2013), focal segmental glomerulosclerosis (FSGS) 
was the second (23%); Ig A nephropathy at 9.6% 
became the third, and MCD was the last place. Al-
Mayouf SM 201724 showed that proliferative GN 
(64.3%) followed by membranous nephritis (27.4%) 
are the most common histopathological patterns 
among the study's biopsies reports. Nawaz Z et al. 20 
showed that the most common histological lesion 
FSGS (27.6%), followed by MCD (17.7%) and 
membranoproliferative glomerulonephritis (MPGN) 
(13.0%). Al-Hussain T 201717, in a twenty-year study, 
revealed that the MCD and FSGS were the most 
common GN patterns in 59% of their enrolled cases. 
Also, they reported that the frequency of 
membranoproliferative glomerulonephritis and 
mesangio-proliferative GN significantly decreased 
from 15% and 17% before 2004 to 3.3% and 1.7% in 
2012-2017. AlMatham KI et al. 18 reported that the 
commonest primary GN was FSGS (35.3%). The 
contradiction in the current data revealed a shift in the 
histological patterns of GN among Saudi Children over 
the years enrolled in the study. In addition, the 
presence of different histological patterns varies 
among different studies from other countries. 
According to an Indian study, MCD was the 
commonest pattern followed by FSGS30. Numerous 
Iranian investigations Madani A et al.31. MCD is the 
most common pathological diagnosis in renal biopsies 
in Iran, China29, a few Arab nations32, and certain 
North African countries27. Nonetheless, other research 
from Korea33 and Croatia34 has indicated that IgAN is 
the most typical histopathologic diagnosis. The USA35 
and Serbia36 have the highest rates of FSGS. 
MesPGN was the most typical histopathologic 
diagnosis in a prior study conducted in northwest 
India.37 
Some published studies were conducted to evaluate 
certain histopathological types of GN among Saudi 
children. Mesangioproliferative GN (MesGN) was 
studied by Mokhtar GA 201425 who found MesGN was 
diagnosed in 14% with more prevalence of the focal 
type (seen in 62% of cases).  
Al-Hussain T 201717 examined 78 cases of crescentic 

GN and found that SLE was the most common finding 
in the enrolled cases of crescentic GN. Most cases 
(71.8%) had crescents caused by GN mediated by 
immune complexes. Then came anti-GBM antibody 
GN (7.7%) and pauci-immune GN (20.5%). Cases 
with anti-GBM antibody GN showed the highest level 
of glomerular crescents (mean of 93.3%), and Cases 
with pauci-immune GN showed higher levels of serum 
anti-neutrophil cytoplasmic antibody (c-ANCA). 
Lupus nephritis was reported to be the most common 
cause of secondary GN among Saudi children22. 
Cases with lupus nephritis were evaluated by Gomaa 
W et al.26 and Al-Mayouf SM 201724. Data revealed 
that the commonest histopathological pattern was 
proliferative GN (64.3%) followed by membranous 
nephritis (27.4%) with reported mean activity and 
chronicity indices of 5.9 (±3.9) and 2.9 (±2.2), 
respectively. By histological class, there is no 
discernible difference in ESRD. Class IV is the most 
common class, followed by class V, according to the 
enrolled cases' WHO and ISN/RPS classifications. 
Positive staining for IgG and C3 was around 98% of 
the enrolled cases. These data are in agreement with 
the conclusions of the previously published 
study16,38,39. Nevertheless, previous research from 
Arab nations indicated that class III had a more 
significant occurrence40,41. The different sample sizes 
employed in these investigations are most likely the 
cause of this discrepancy in the final findings. 
It was stated that post-infection GN (PIGN) was 
According to Al-Moaigel HM et al.21 study of recruited 
19 cases with RPGN, post-infectious GN (PIGN) was 
the most common cause (63.2%) among the enrolled 
cases who were manifested by edema, ocular 
puffiness, and gross hematuria recorded as the 
significant symptoms 19 which are comparable to 
another study.42 Decreased C3 levels and serum 
albumin were found in over 80% of cases. Elevated 
ASO titer was elevated in five subjects (62.5%), urine 
protein to creatinine ratio was elevated in twelve 
subjects (median 13), and ANA, IgA, and C4 were 
normal in all tested subjects. All subjects (100%) had 
microscopic hematuria. Glomerular hematuria is 
virtually always seen in PIGN cases worldwide43. 
Hypoalbuminemia and lower hemoglobin were also 
common findings in previous studies44,45. 

CONCLUSION 

In summary, our data help to record and comprehend 
the epidemiology of GN in the Kingdom; yet, our study 
bears the drawbacks of retrospective research. It is 
necessary to conduct additional research that 
thoroughly examines the prognostic factors, therapies, 
illness progression, and outcomes. While there are 
several advantages to having a GN registry that 
collects data in the future, resource constraints 
frequently prevent the establishment of 
comprehensive registries. Retrospective analyses of 
administrative data, like the studies presented in this 
report, can offer a significant supplementary method 
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for researching GN epidemiology. Creating novel 
treatment plans to preserve glomerular function will 
probably remain a top research priority. The 
prevalence, manifestation, and risk factors of the most 
prevalent illnesses, such as FSGS and LN, will serve 
as workable models for creating fresh perspectives on 
pharmacological interventions. 
Nonetheless, there is clinical heterogeneity in 
glomerular disorders. The course and prognosis of 
renal illness may change if additional conditions and 
risk factors coexist. Expanding research endeavors 
will play a significant role in fostering a healthy society 
and may provide insight into the underlying pathology 
of fascinating glomerulopathies. 

Conflict of Interest: No conflict of interest. 

Financial Disclosure / Grant Approval: No funding 
agency was involved in this research. 

Data Sharing Statement: The corresponding author 
can provide the data proving the findings of this study 
on request. Privacy or ethical restrictions bound us 
from sharing the data publicly. 

AUTHOR CONTRIBUTION 

Alenazi SA: The idea of study was conceived and 
conducted by the author from planning till approval of 
the final version for publication.  

REFERENCES 

1. Sethi S, De Vriese AS, Fervenza FC. Acute 
glomerulonephritis. Lancet. 2022; 399(10335): 
1646-63. doi: 10.1016/S0140-6736(22)00461-5. 

2. Keskinyan VS, Lattanza B, Reid-Adam J. 
Glomerulonephritis. Pediatr Rev. 2023; 44(9): 498
-512. doi: 10.1542/pir.2021-005259. 

3. Anders HJ, Kitching AR, Leung N, Romagnani P. 
Glomerulonephritis: immunopathogenesis and 
immunotherapy. Nat Rev Immunol. 2023; 23(7): 
453-71. doi: 10.1038/s41577-022-00816-y. 

4. Kovala M, Seppälä M, Räisänen-Sokolowski A, 
Meri S, Honkanen E, Kaartinen K. Diagnostic and 
prognostic comparison of immune-complex-
mediated membranoproliferative glomeruloneph-
ritis and C3 glomerulopathy. Cells. 2023; 12(5): 
712. doi: 10.3390/cells12050712. 

5. Yim T, Kim SU, Park S, Lim JH, Jung HY, Cho JH 
et al. Patterns in renal diseases diagnosed by 
kidney biopsy: a single-center experience. Kidney 
Res Clin Pract. 2020; 39(1): 60. doi: 10.23876/j. 
krcp.19.077. 

6. Lim CC, Huang Z, Choo JC. Improving health 
literacy in disease prevention in 
glomerulonephritis. Int Urol Nephrol. 2023; 55(1): 
221-3. doi: 10.1007/s11255-022-03263-9. 

7. Cheung CK, Dormer JP, Barratt J. The role of 
complement in glomerulonephritis—are novel 
therapies ready for prime time? Nephrol Dial 
Transplant. 2023; 38(8): 1789-97. doi: 10.1093/

ndt/gfac296. 
8. Son HE, Yun G, Kwon EJ, Park S, Jeong JC, Kim 

S et al. Outcomes of minimal change disease 
without nephrotic range proteinuria. PloS One. 
2023; 18(8): e0289870. doi: 10.1371/journal.pone. 
0289870. 

9. Troyanov S, Jauhal A, Reich HN, Hladunewich 
MA, Cattran DC, Ryan N et al. Focal Segmental 
Glomerulosclerosis: Assessing the Risk of 
Relapse. Kidney Int Rep. 2023; 8(11): 2403-15. 
doi: 10.1016/j.ekir.2023.08.035. 

10. Hua MR, Zhao YL, Yang JZ, Zou L, Zhao YY, Li 
X. Membranous nephropathy: mechanistic 
insights and therapeutic perspectives. Int 
Immunopharmacol. 2023; 120: 110317. doi: 10.10 
16/j.intimp.2023.110317. 

11. Wang S, Chen D, Zuo K, Xu F, Hu W. Long-term 
renal outcomes of mesangial proliferative lupus 
nephritis in Chinese patients. Clin Rheumatol. 
2022; 41(2): 429-436. doi: 10.1007/s10067-021-
05909-y.  

12. Jain S, Chauhan S, Dixit S, Garg N, Sharma S. 
Role of direct immunofluorescence microscopy in 
spectrum of diffuse proliferative 
glomerulonephritis: a single-center study. J 
Microsc Ultrastruct. 2021; 9(4): 177-82.  
doi: 10.4103/JMAU.JMAU_62_20. 

13. Chan L, Danyi Y, Cheng C. A new index for the 
outcome of focal segmental glomerulosclerosis. 
Sci Rep. 2024; 14(1): 8278. doi: 10.1038/s41598-
024-59007-5. 

14. Zhang P, Yang X, Gao CL, Wu W, Xia ZK. 
Crescentic glomerulonephritis in children: Short-
term follow-up predicts long-term outcome. Front 
Pediatr. 2023; 11: 1206168. doi: 10.3389/fped. 
2023.1206168. 

15. Karakaya D, Güngör T, Çakıcı EK, Yazılıtaş F, 
Çelikkaya E, Yücebaş SC et al. Predictors of 
rapidly progressive glomerulonephritis in acute 
poststreptococcal glomerulonephritis. Pediatr 
Nephrol. 2023; 38(9): 3027-33.  doi: 10.1007/
s00467-023-05935-9 

16. Renaudineau Y, Brooks W, Belliere J. Lupus 
nephritis risk factors and biomarkers: An update. 
Int J Mol Sci. 2023; 24(19): 14526.   doi: 10.3390/
ijms241914526. 

17. Al-Hussain T, Asiri S, Amer S, Al Mana H, Akhtar 
M. Patterns of glomerulonephritis with crescents: 
Experience at a tertiary medical center in Saudi 
Arabia. Saudi J Kidney Dis Transplant. 2017; 28
(3): 532-7. doi: 10.4103/1319-2442.206448. 

18. AlMatham KI, AlFayez AF, AlHarthi RA, AlMutairi 
FS, Alrasheedi FS, Mustafa A et al. 
Glomerulonephritis disease pattern at Saudi 
tertiary care center. Saudi Med J. 2017; 38(11): 
1113. doi: 10.15537/smj.2018.7.23149. 

291 

Alenazi et al. 



 

J Liaquat Uni Med Health Sci OCTOBER - DECEMBER 2024; Vol 23: No. 04 

19. Mosaad FG, Saggaf OM, Aletwady KT, Jan KY, Al
-Qarni KA, Al-Harbi RS et al. Assessment of the 
etiologies and renal outcomes of rapidly 
progressive glomerulonephritis in pediatric 
patients at King Abdulaziz University Hospital, 
Jeddah, Saudi Arabia. Saudi Med J. 2018; 39(4): 
354. doi: 10.15537/smj.2018.4.21366. 

20. Nawaz Z, Mushtaq F, Mousa D, Rehman E, 
Sulaiman M, Aslam N et al. Pattern of glomerular 
disease in the Saudi population: A single-center, 
five-year retrospective study. Saudi J Kidney Dis 
Transplant. 2013; 24(6): 1265-70. doi: 10.4103/ 
1319-2442.121288. 

21. Al-Moaigel HM, Albaik NZ, Al-shehab HT, 
Aldossary AW, Abalkhail SA, Alomani AM. The 
Incident of Acute Post-infectious 
Glomerulonephritis (PIGN) in Pediatric Age Group 
at King Fahad University Hospital in Eastern 
Province of Saudi Arabia. Int J Pharm Res Allied 
Sci. 2020; 9(1): 27-34. 

22. Alhasan K, Aloudah NM, Bakhit AA, Alhamad YM, 
Chihabeddine KM, Alfaadhel TA et al. Renal 
histopathology spectrum in children with kidney 
diseases in Saudi Arabia, 1998-2017. Saudi Med 
J. 2020; 41(4): 369. doi: 10.15537/smj.2020.4. 
24999. 

23. Jalalah SM. Changing frequency of glomerular 
diseases in Western Saudi Arabia: A 26-year 
experience. J Microsc Ultrastruct. 2020; 8(3): 89-
95. doi: 10.4103/JMAU.JMAU_64_19. 

24. Al-Mayouf SM, AlAmeer A, Alfattani A, Alsonbul 
A. Outcome of childhood lupus nephritis in Saudi 
children. Saudi J Kidney Dis Transplant. 2017; 28
(5): 1015-20. doi: 10.4103/1319-2442.215142. 

25. Mokhtar GA, Jalalah S, Sultana S. Pathological 
patterns of mesangioproliferative 
glomerulonephritis seen at a tertiary care center. J 
Nephropharmacol. 2014; 3(2): 33-37.  

26. Gomaa W, Bahlas S, Habhab W, Mushtaq M, Al-
Ghamdi S, Al-Maghrabi J. Clinicopathological 
characteristics of lupus nephritis in Western 
region of Saudi Arabia: An experience from two 
tertiary medical centres. J Microsc Ultrastruct. 
2014; 2(1): 12-9. doi: 10.1016/j.jmau.2014.02.001. 

27. Souilmi FZ, Houssaini TS, Alaoui H, Harmouch T, 
Atmani S, Hida M. Indications and results of renal 
biopsy in children: A-single-center experience 
from Morocco. Saudi J Kidney Dis Transpl. 2015; 
26: 810-5. doi: 10.4103/1319-2442.160225. 

28. Alwahaibi NY, Al Issaei HK, Al Dhahli BS. 
Incidence of pediatric glomerular diseases in Arab 
world: A systematic review. Saudi J Kidney Dis 
Transpl. 2019; 30: 15-23. 

29. Nie S, He W, Huang T, Liu D, Wang G, Geng J et 
al. The spectrum of biopsy-proven glomerular 
diseases among children in China: a national, 

cross-sectional survey. Clin J Am Soc Nephrol. 
2018; 13: 1047-54. doi: 10.2215/CJN.11461017. 

30. Zahir Z, Wani AS, Jain M, Agrawal V, Jain S. 
Pediatric glomerular diseases in North India–
epidemiology and clinicopathologic correlation. 
Indian J Nephrol. 2023; 33(1): 28-34. doi: 
10.4103/ijn.ijn_522_21. 

31. Madani A, Fahimi D, Esfehani ST, Mohsseni P, 
Atayee N, Ahmadi M et al. Glomerular diseases in 
Iranian children: Clinico-pathological correlations. 
Pediatr Nephrol. 2003; 18: 925-8. doi: 10.1007/s 
00467-003-1166-5.  

32. Alwahaibi NY, Al Issaei HK, Al Dhahli BS. 
Spectrum of glomerular diseases in Arab 
countries: A systematic review. Saudi J Kidney 
Dis Transplant. 2018; 29(6): 1256-66. 

33. Cho BS, Hahn WH, Cheong HI, Lim I, Ko CW, 
Kim SY et al. A-nationwide study of mass urine 
screening tests on Korean school children and 
implications for chronic kidney disease 
management. Clin Exp Nephrol. 2013; 17: 205. 
doi: 10. doi: 10.1007/s10157-012-0672-9. 

34. Arapović A, Vukojević K, Filipović N, 
GlavinaDurdov M, Ljubanović-Galešić D, Saraga-
Babić M et al. Epidemiology of 10-year paediatric 
renal biopsies in the region of southern Croatia. 
BMC Nephrol. 2020; 21: 65. doi: 10.1186/s12882-
020-01727-7. 

35. Sim JJ, Batech M, Hever A, Harrison TN, Avelar 
T, Kanter MH et al. Distribution of biopsy-proven 
presumed primary glomerulonephropathies in 
2000-2011 among a racially and ethnically diverse 
US population. Am J Kidney Dis. 2016; 68: 533-
544. doi: 10.1053/j.ajkd.2016.03.416. 

36. Paripović D, Kostić M, Kruščić D, Spasojević B, 
Lomić G, Marković-Lipkovski J et al. Indications 
and results of renal biopsy in children: A10-year 
review from a single center in Serbia. J Nephrol. 
2012; 25: 1054-9. doi: 10.5301/jn.5000095 

37. Kanodia KV, Vanikar AV, Nigam LK, Patel RD, 
Suthar KS, Gera DN et al. Pediatric renal biopsies 
in India: A single-centre experience of six years. 
Nephrourol Mon. 2015; 7: e25473. doi: 10.5812/
numonthly.25473. 

38. Xipell M, Lledó GM, Egan AC, Tamirou F, Del 
Castillo CS, Rovira J et al. From systemic lupus 
erythematosus to lupus nephritis: The evolving 
road to targeted therapies. Autoimmun Rev. 2023; 
22(10): 103404. doi: 10.1016/j.autrev.2023.103 
404. 

39. Al-Shujairi A, Elbadawi F, Al-Saleh J, Hamouda 
M, Vasylyev A, Khamashta M. Literature review of 
lupus nephritis from the Arabian Gulf region. 
Lupus. 2023; 32(1): 155-65. doi: 10.1177/096120 
33221137248.  

40. Al Attia HM, Al Ahmed YH, Chandani AU. 
Serological markers in Arabs with lupus nephritis. 

292 

Alenazi et al. 



 

J Liaquat Uni Med Health Sci OCTOBER - DECEMBER 2024; Vol 23: No. 04 

Lupus. 1998; 7(3): 198-201. doi: 10.1191/0961203 
98678920000. 

41. Al-Jarallah K, Al-Awadi A, Siddiqui H, Al-Salim I, 
Shehab D, Umamaheswaran I et al. Systemic 
lupus erythematosus in Kuwait-hospital-based 
study. Lupus. 1998; 7(7): 434-8. doi: 10.1191/ 
096120398678920389. 

42. Maalej B, Amor MB, Jallouli M, Weli M, Charfi M, 
Abdelkefi Y et al. Post-streptococcal 
glomerulonephritis in the south of Tunisia: A 12-
year retrospective review. Nephrol Ther. 2018; 14
(7): 518-22. doi: 10.1016/j.nephro.2018.04.001. 

43. Bajracharya P, Khadgi A, Shrestha S, Silwal R, 
Tandukar A. Acute Post-streptococcal 
Glomerulonephritis in a Pediatric Population: A 

Five-Year Retrospective Study. Cureus. 2024; 16
(3): e56082. doi:10.7759/cureus.56082.  

44. Brant Pinheiro SV, de Freitas VB, de Castro GV, 
Rufino Madeiro BC, de Araújo SA, Silva Ribeiro 
TF et al. Acute post-streptococcal 
glomerulonephritis in children: a comprehensive 
review. Curr Med Chem. 2022; 29(34): 5543-59. 
doi: 10.2174/0929867329666220613103316. 

45. Wada Y, Kamata M, Miyasaka R, Abe T, 
Kawamura S, Takeuchi K et al. Clinico-pathogenic 
similarities and differences between infection-
related glomerulonephritis and C3 
glomerulopathy. Int J Mol Sci. 2023; 24(9): 8432. 
doi: 10.3390/ijms24098432. 

293 

Alenazi et al. 


