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Abstract  Review Article 
 

Patients with anti-glomerular basement membrane (anti-GBM) disease have Type IV collagen antigens in their 

glomerular and alveolar basement membranes. GN or alveolar bleeding develops quickly. Genetically vulnerable 

people may be activated by environmental factors. There isn't enough evidence to indicate a causal relationship 

between SARS- cov-2 and COVID-19. One in ten crescentic kidney disease patients has anti-GBM sickness. Early 

identification of circulating antibodies, increased awareness of rare and challenging clinical manifestations, and 

immunosuppressive and plasma exchange therapy have improved patients' prognoses. Anti-GBM disease is rare, but 

new medications and treatments are coming. 
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INTRODUCTION 
IgG autoantibodies target the non-collagenous 

region of type IV collagen in the glomerular basement 

membrane, causing anti-glomerular basement 

membrane disease (anti-GBM). Autoantibodies that 

react with the same epitope in the alveolar basement 

membrane typically cause GN with pulmonary 

haemorrhage
 
[1]. Endothelial and epithelial cells border 

glomeruli and alveoli basement membranes. Type IV 

collagen is the main component of the basement 

membrane (Figure 1). 1A each chain's carboxyl and 

amino ends have non-collagenous domains (NC1 and 

NC2). NC1 domains of alpha3, alpha4, and alpha5 

chains form a protomer, a helical molecule (Figure 1B)
 

[2]. 1,3 Protomers dimerize at NC1 domains to form 

hexamers, which form a collagenous meshwork. 

Laminin and nidogen are added to complete the 

basement membrane Anti-GBM antibodies have a 

strong affinity for alpha3 (IV) NC1, however alpha5 

(IV) NC1 and alpha4 (IV) NC1 may also be reactive. 

1,5 EA and EB are epitopes in alpha3 (IVNC1 )'s 

domain at residues 17–31 and 127–141. (Figure1C).  

During hexamer formation, these epitopes are partly 

hidden
 
[3]. 

 

Immunofluorescent microscopy shows IgG 

along the glomerular basement membrane (Figure 2). 

On light microscopy, most patients' glomeruli had 

necrosis, capillary tuft rupture, and crescent formation 

(Figure 3). 7,8 Glomeruli change at the sam rate 

throughout time, making their changes repeatable. 
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Figure 1: Type IV collagen alpha3, alpha4, and alpha5 strands. Each chain has collagenous and non-collagenous ends (7S and NC1). Alpha3, 

alpha4, and alpha5 NC1 domains form a protomer. Protomers form alpha3.alpha4.alpha5 (IV) NC1 hexamers. (C) Cartoon demonstrating EA 

(17–31) and EB (127–141) epitopes on type IV collagen NC1 domain. 

 

 
Figure 2 shows an immunofluorescent microscopic picture of the glomerular capillaries with a strong linear deposition of IgG. 

Fluorescence is absent from the neighbouring crescent (magnification 400 X). 

 

 
Figure 3: There are cellular crescents in both of the glomeruli, as well as many inflammatory cells inside, in the renal biopsy 

seen. The glomerular tufts have been extensively destroyed (Hematoxylin and Eosin staining; 300X magnification) 

 

Deterioration Intratubular red cells, interstitial 

edoema, and lymphocytes, plasma cells, and 

macrophages are frequent. Bowman capsule ruptures 

cause periglomerular mononuclear infiltration. 

Multiple-nucleus giant around glomeruli may be cells 

or granulomas
 

[4].  Before tubular atrophy and 

glomerulosclerosis, fibrous crescents and interstitial 

fibrosis may form. 
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EPIDEMIOLOGY 

Anti-GBM sickness is observed at a rate 10 

times lower than ANCA-associated vasculitis.  It 

favours European Caucasians but may afflict anybody. 

Male predominance, frequent concomitant lung 

haemorrhage, high anti-GBM anti- bodies, but ANCA 

negativity in the third and seventh decades, respectively 

(demonstrating even gender distribution, infrequent 

lung hemorrhage, lower levels of anti-GBM antibodies 

with broader reactivity, but frequent ANCA positivity). 

Multiple gene variants raise the chance of sickness
 
[5]. 

Environment may also induce the sickness Antibody 

production and immune-mediated glomerular and/or 

pulmonary damage may be initiated by exposure of 

cryptic epitopes in the glomerular/alveolar basement 

membrane to various etiological agents (such as 

infection, smoking, organic solvents, 

nephrectomy/extracorporeal shock wave lithotripsy), or 

the disease may be uncovered by releasing autoantigens 

in patients with pre-existing anti-GBM antibodies
 
[6]. 

Pulmonary haemorrhage is common in smokers but 

uncommon in nonsmokers, supporting these beliefs.  

Anti-GBM sickness has spread with influenza outbreaks
 

[7]. During the COVID- 19 epidemic, anti-GBM 

sickness clustered. 18–20 One to six weeks before 

developing anti-GBM sickness, individuals tested 

positive for prodromal viral disease and had increased 

SARS-CoV-2 spike protein IgM or IgG antibodies, 

reinforcing the idea that SARS-CoV-2 infection caused 

their illness one patient suffered lung haemorrhage and 

a crescentic GN after receiving COVID-19. 21 SARS-

CoV-2 vaccination causes anti-GBM sickness
 
[8]. A 

correlation has not been demonstrated to be causative. 

In susceptible persons, anti-GBM sickness may be 

triggered by the vaccine imitating a natural infection. 

Long-term pharmacovigilance is needed to examine the 

occurrence of anti-GBM disease and its clinical 

repercussions as mass vaccination programmes 

continue, stronger vaccines (mRNA) are released, and 

booster doses are recommended. Around glomeruli may 

be cells or granulomas. 7 Before tubular atrophy and 

glomerulosclerosis, fibrous crescents and interstitial 

fibrosis may form
 
[9]. 

 

Control 

Anti-GBM sickness is an uncommon cause of 

ESKD. 25 Only 5% of all GN cases and 20% of 

crescentic GN cases progress quickly. Those with the 

illness are badly affected. Kidney failure severity at 

presentation affects patient and kidney survival. 28,29 

Mechanical breathing, oligo-anuria, >85% cellular 

crescents on renal biopsy, and dialysis reliance are poor 

outcome indicators. Anti-GBM disease has a 73% one-

year patient survival rate and a 25% one-year kidney 

survival rate. 30 Improved diagnosis, therapy, and 

understanding of the disease's heterogeneity may have 

doubled kidney survival rates since 2007. IgA 

nephropathy is equal to anti-GBM in terms of long-term 

kidney transplant survival
 

[10]. 5–10% of kidney 

transplant recipients with Alport syndrome develop 

overt anti-GBM disease, which may be fatal. Permanent 

renal graft failure is 90%, and re-transplantation is rare. 

 

Administration Tactics 

Anti-GBM disease management considers 

these factors: Anti-GBM antibodies are usually 

pathogenic. IgG diffuse linear staining on 

immunofluorescence microscopy of GBM without 

detectable anti-GBM antibodies in the serum by ELISA, 

Western blot or indirect immunofluorescence is a 

"seronegative" type of anti-GBM illness that may lead 

to end-stage renal failure.Rapid renal function 

deterioration in anti-GBM disease requires early 

management to enhance clinical outcomes.Unlike most 

GN or vasculitis, it's a single-phase sickness with early 

renal and pulmonary involvement but few relapses
 
[10]. 

Immunosuppressive therapy is seldom needed the 

population is diverse. Patients with a moderate clinical 

phenotype ("aty-pical anti-GBM disease") and minimal 

renal involvement (hematuria and/or proteinuria but 

retained renal function).Without pulmonary bleeding is 

the opposite. 35 Most patients on "traditional" anti-

GBM have significant GI necrosis (GN)
 
[11]. Half of 

these individuals had pulmonary-renal syndrome-

related alveolar haemorrhage. Fewer than 10% of 

individuals develop pulmonary disease, despite having 

renal disease 38 Patients with ANCA and anti- GBM 

antibodies are "double-positive." ANCA and anti-GBM 

histology indications, with or without circulating anti- 

GBM antibodies, are linked with "double positivity," 

which recognises seronegative anti-GBM disease as a 

different entity
 
[12] 39 Mixed phenotype, although anti-

GBM predominates. 39 Anti-GBM patients with 

"single-positive" RPGN and alveolar haemorrhage have 

an aggressive initial clinical presentation, but ANCA-

associated vasculitis patients have other characteristics, 

such as older age, a longer prodromal illness, systemic 

organ involvement, histological evidence of chronicity 

(interstitial fibrosis and glomerulosclerosis), and a 

tendency to relapse
 
[13] 40 Anti-GBM antibodies and 

inflammation are treated. Extracorporeal treatment, 

which eliminates circulating IgG, or 

immunosuppressive therapy may do this. New method 

uses proteolytic enzymes to degrade antibodies. 

Dialysis and mechanical ventilation help when needed
 

[14]. 

 

Remove Anti-GBM Immunoglobulin’s Using 

Extracorporeal Therapies 

It's been conventional treatment since the 

1970s, despite never being examined in a randomised 

clinical trial, and there's solid clinicalevidence of its 

effectiveness
 
[15]. PLEX is recommended for all renal-

restricted patients except those who are dialysis-

dependent, have 100% glomerular crescents, or >50% 

global sclerotic glomeruli
 

[16]. The KDIGO 

Glomerulonephritis Work Group's grade 1B 

recommendation is based on observational studies 

showing better clinical outcomes. The American 

Society for Apheresis recommends PLEX for anti-GBM 
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patients with diffuse alveolar haemorrhage or 

nondialysis-dependent renal failure PLEX reduces 

inflammation and tissue damage by removing plasma 

cytokines, complement components, and adhesion 

molecules. Anti-GBM antibody levels are connected to 

traditional anti-GBM disease prognosis. Early in the 

course of anti-GBM disease, aggressive PLEX (60 

mL/kg; max 4 L of plasma processed per session) must 

be begun and continued daily, if possible, until anti-

GBM titer turns negative/significantly decreased and 

hemoptysis ends. Two to three weeks is typical
 
[17]. 

Seronegative GBM patients without detectable anti- 

GBM antibodies should continue PLEX therapy
 
[18]. 

 

Immunoadsorption and double filtration 

plasmapheresis (DFPP) remove circulating antibodies 

in crescentic GN, including anti-GBM disease. DFPP 

employs two filters to separate plasma before returning 

it to a patient. DFPP removes antibodies more 

specifically than PLEX, hence less blood is needed. 

PLEX-like clinical findings 50 IA removes antibodies 

better than PLEX. Strong or persistent anti-GBM 

antibodies may be treated with this drug 

Immunosuppressive Treatment to Prevent Antibody 

Production. 

 

Unstudied immunosuppressants much of what 

we know about immunosuppressive drugs like 

glucocorticoids and cyclophosphamide comes from GN 

and vasculitis patients. Prednisone is increased from 1 

mg/kg to 60mg/day while cyclophosphamide is reduced 

(adjusted for GFR and age) Prednisone is decreased 

over six months; cyclophosphamide is given for two to 

three months to boost leukocyte numbers. Some clinics 

treat fulminant anti-GBM illness with intravenous 

methylprednisolone and cyclophosphamide. 

Mycophenolate mofetil inhibits cyclophosphamide's 

effects
 
[19]. 

 

Immune-mediated glomerular disease is 

treated with rituximab. CD-20+ B cells are reduced by 

antibody- dependent cytotoxicity, combination-

dependent cytotoxicity, and apoptosis ANCA-

associated vasculitis and membranous nephropathy 

demonstrate effectiveness, while anti-GBM disease data 

is poor
 
[20]. 

 

Depleting Pathogenic Antibodies via Proteolytic 

Cleavage of IgG 

IdeS cleaves IgG, preventing neutrophil and 

complement damage. 55 Anti-GBM antibody titer drops 

quickly. IdeS degrades renal IgG. IdeS lowered anti-

GBM antibodies in 3 refractory anti-GBM nephritis 

patients, but none restored dialysis independence. 55 

These patients had been on dialysis for a long time 

before IdeS, therefore rapid anti- GBM antibody 

breakdown may have contributed to favourable renal 

outcomes. Open-label Phase II testing confirmed this 

(GOOD-IDES). One dosage of IdeS in 15 patients with 

severe anti-GBM illness (eGFR15mL/min and strong 

anti- GBM antibodies) receiving corticosteroids, 

cyclophosphamide, and PLEX but no anuria for more 

than 48 hours, dialysis for more than 5 days, or 

moderate-severe pulmonary haemorrhage
 
[21]. 

 

5 patients with eGFR 7–14mL/min required 

dialysis. Ten individuals needed PLEX after their anti-

GBM antibody titers stabilised after IdeS. Ten were 

dialysis-free after six months. No issues arose. IdeS 

may be superior to PLEX and immunoadsorption in 

patients with fulminant anti-GBM illness
 
[22]. 

 

Considering a Treatment Based on Clinical Status 

and Phenotype 

GBM antibodies reduce renal function quicker 

than other GN. Creatinine, crescent proportion, and 

anti-GBM titer are linked. 27 Faster treatments improve 

health. 4 High-dose steroids surpass histology (and 

PLEX). Plasma, cyclophosphamide, and prednisone 

treat RPGN.Anti-GBM PLEX improves renal function 

Immunosuppressant’s prevent osteoporosis, ulcers. 

>600 mol/l creatinine, oligo-anuria, or dialysis-

dependence indicate crescentic disease and renal 

scarring (>85% cellular crescents or >50% sclerotic 

glomeruli). Without pulmonary haemorrhage, 

aggressive treatment is difficult. For pulmonary 

haemorrhage without renal impairment, use PLEX and 

immunosuppressants. Rituximab eases 

cyclophosphamide side effects
 

[23]. Rituximab 

improves alveolar haemorrhage remission but not renal 

outcome in dialysis-dependent patients. In 63 RAVE 

investigations, Rituximab beat cyclophosphamide. 

AAV. Rituximab lowers false-positives. GBMD 

Rituximab dosages vary. Others received 1000mg/m2 

for 2-6 weeks. Timing is important since PLEX 

eliminates rituximab fast (allowing at least 48 hours 

after administration of rituximab prior to the next PLEX 

session). Mild renal impairment and no GN were seen 

in anti-GBM patients. GN causes immunosuppression. 

65 Anti- GBM relapses. Acute self-suppression Double-

positive patients have a recurrence risk similar to 

ANCA-associated vasculitis, hence azathioprine (2 

mg/kg) or rituximab (500–1000 mg every 6 months) 

may be tried for 2 years
 
[24]. Rituximab helps relapsed 

patients 6-month anti-GBM ESKD. IgG staining may 

surpass 50%, although post-transplant sickness is rare 

(2%) treatments treat native renal illness. Steroids and 

cyclophosphamide temporarily reduce CNI. Rarely, 

allografts recur. Anti-GBM develops in 5% of Alport 

transplants. Neo-antigens from kidney transplants 

trigger antibodies (which were absent in the original 

kidneys). Clinically, GN resembles anti-GBM. 

Alloantibodies target alpha5 chains, not 

alpha3.Histology demonstrates crescentic anomalies, 

necrosis, and inflammation. Due to their terrible 

prognosis, 90% of these patients' transplants will fail 

within weeks or months. 32 Retransplantation isn't 

better
 
[25].  
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CONCLUSION 
Anti-GBM disease is a multi-phenotypic 

condition with unique clinical symptoms and therapy 

response patterns. Diagnosis, prognosis, and therapy all 

need anti-GBM and ANCA serological tests and renal 

histology. Anti- GBM sickness is rare, but it has slowed 

the discovery of new drugs. IdeS' therapeutic 

effectiveness and safety require Phase III investigations. 

IdeS may be licenced for clinical use in anti-GBM 

disease, however it may not replace current therapeutic 

components. PLEX and immunosuppression are needed 

to decrease IdeS-induced antibodies and inflammation. 

Oral C5a receptor inhibitors may replace high-dose 

glucocorticoids in vascular disease therapy. 72 If these 

medications may reduce the adverse effects of anti-

GBM illness is an important topic. Immunosuppressive 

treatment, IdeS, and PLEX minimise side effects while 

maximising efficacy. 
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