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MPGN Case

In 1393/ 9, a 28 year old male was referred to Hasheminejad

Kidney Center with lower extremity edema and hypertension 

since 5 month ago. He had proteinuria within nephritic range 

(15368 mg/24hr), hematuria with dysmorphic RBCs and high 

serum Cr about 3.7 mg/dl. C3 and CH50 are low. Other 

serologic tests are negative.



MPGN Case. KIDNEY BIOPSY in 1393/9

• Diffuse Proliferative Glomerulonephrirtis that are in favor of C3 Glomerulopathy. Acute 

Tubulointerstitial Nephritis. IFTA: 25- 30%

• IF: IgM,C1q, Lambda and kappa shows 1+ segmental deposits. C3 shows 3+ mesangial 

and capillary deposits. 



MPGN Case

• Despite the treatments (methyl prednisolone, cyclophosphamide 500 mg × 2 

(sever infection), rituximab 500 mg), creatinine increased and the patient 

underwent routine dialysis in 1394/4 with the diagnosis of ESKD.

• In 1395, pre-transplant evaluation was done.

• C3 and CH50 were low.

• FH, FB, CD46, ADAMTS 13 Auto-Ab & ADAMTS 13 Activity : NL

• FI: 40 (38- 58)



MPGN Case

• The patient was transplanted from a brain-dead donor on 1395/8. He 

received ATG (375 mg).  After transplantation, he developed DGF. 

Kidney biopsy report (1395/8):

• Acute vascular Rejection, CCTT type II compatible with type 2 of 

Banff scoring system - Acute Tubular Injury.

• The patient was discharged after 13 days with creatinine 3.2 mg/dl 

with prednisolone, Mycophenolate sodium and tacrolimus.



MPGN Case

• Four months after kidney transplantation, creatinine reached 1.3 

mg/dl and one year later (1396/9) it was 1.6 mg/dl. In 1397/2, 

creatinine was 2.2 mg/dl and urine protein 24h: 6300 mg/24h. 

Transplanted kidney biopsy was done. 



Transplanted kidney biopsy in 1397/2
• 31 glomeruli, one is globally sclerosed. The glomeruli are mostly enlarged showing increased 

cellularity and endocapillary proliferation making lobular accentuation associated with some PMN 

infiltration and thick glomerular basement membrane showing foci of double contour appearance. 

Two glomeruli shows cellular crescent formation. The interstitium show edema and lymphocytic 

infiltration in about 5-10% .IF: C3 shows 3+.

• 1)Diffuse Membranoroliferative Glomerulonephrirtis, Recurrent C3 

Glomerulopathy, 

• 2) Acute Cellular Rejection, CCTT type I compatible with borderline rejection of 

Banff scoring system .

• 3) Foci of peritubular capillaritis that although it is not conclusive but could be 

suspicious of Antibody Mediated Acute Rejection, 



MPGN Case

• According to the biopsy report, methylprednisolone and 5 cessation plasmaphereses 

were performed and the creatinine, which raised to 3.3 mg/dl during hospitalization, was 

reduced to 2.2 mg/dl. Three months later (1397/5) creatinine was 2.9 mg/dl and 

proteinuria was 4300 mg/ 24h, and the patient received 300 mg of eculizumab. After 15 

days, creatinine was 1.7 mg/dl and proteinuria was 6100 mg/ 24h . Tow months later, 

creatinine was 2.4 mg/dl and oral cyclophosphamide was started. During the next 4 

months, there were two episodes of severe diarrhea and acidosis and two episodes of 

upper respiratory tract infection. creatinine was 3.2 mg/dl on 1397/9 and 5.1 mg/dl on 

1397/12. On 1398/3 (three years after transplantation), the patient became ESKD and 

underwent routine dialysis. 



MPGN Case
• 7 months later, the patient came to clinic with gross hematuria despite administration of 

Myforetic (720 mg/day) and prednisolone (10 mg/day), and cystoscopy was performed. 5 

days later, kidney transplant nephrectomy was performed and the pathology report was:

• - Acute cellular Rejection 

• -Chronic active vascular rejection 

• - Chronic active antibody mediated rejection 

• - Remarkable fibrosis 

• - Area of hemorrhage and necrosis

• - Proliferative glomerular changes 



MPGN TREATMENT





12 cohort studies and 5 case series
• 122 KTx patients with C3G (73 C3GN) and 49 dense deposit disease (DDD)).

• The pooled estimated rates of allograft loss among KTx patients with C3G were:

33% after eculizumab (21 patient overall) 

42% after therapeutic plasma exchange (TPE)

81% after rituximab 

• Subgroup analysis Pooled estimated rates of allograft loss:

in C3GN KTx patients      22% after eculizumab, 56% after TPE, and 70% after rituximab.

in DDD KTx patients        53% after eculizumab. Data on allograft loss in DDD after TPE (1 case series)

• pooled estimated rates of allograft loss in 66 patients without treatment (38 C3GN, 28 DDD): 32% for C3GN 

and 53% for DDD, 





Systematic Review



Systematic Review



Systematic Review

• 5, 4 (1 treated with Eculizumab alone), Survived (1 treated with Eculizumab alone), failed

(1 treated with eculizumab + PLEX) Failed (1 treated with rituximab, eculizumab, PLEX), 

failed (1 treated with rituximab + eculizumab) failed.

• The Median follow-up period was 6 to 197 months. 

• Time from transplantation to the recurrence : 1.5 months to 97 months post-KTx. 

• Up to 80% of C3G treated patients with elevated sMAC responded to eculizumab.

• sMAC levels have been suggested as a serum marker for alternative complement 

pathway activation.



median time to recurrence:   14 months in C3GN versus 15 months in DDD

3 patients who received rituximab….. all required initiation of dialysis 

7 patients who received eculizumab …..Three of these patients maintain CKD stage 3 

status at the time of follow-up





gk

six subjects with DDDor C3 GN were treated with eculizumab every other week for 1 year. All had 

proteinuria >1 g/d and/or AKI (3 TX).

After 12 months,          two subjects reduced serum creatinine (2.4—1.4, 2.1—1.7),

one subject reduction in proteinuria, 

one subject had stable laboratory parameters but histopathologic 

improvements.

Elevated serum MAC levels normalized on therapy and paralleled improvements in creatinine and 

proteinuria.



A 17 Y/O female presented with nephrotic range proteinuria (8 g) & serum creatinine of 39 mmol/L. She was treated 

as minimal change disease (no biopsy) with steroids,. At Age of 21, a renal biopsy was done which was consistent with 

Dense Deposit Disease (DDD). She was maintained on Cyclo/MMF/prednisone. A year later the patient developed 

progressive worsening renal functions (S Cr 345mmol/L & PCR 11). She was initiated on dialysis in March 2019 and 

underwent a living donor kidney transplant from her father in August 2019. She received Basiliximab (IL2 receptor 

antibody blocker) for induction and was maintained on tacrolimus/MMF/prednisone. She received Eculizumab (1200 

mg) 1 week prior to the transplant and was maintained on 900 mg Eculizumab every 2 weeks for a total of 3 months 

posttransplant. At the last follow up, she had stable renal allograft function with serum creatinine around 80 mmol/L 

and no proteinuria.



The index patient is a 21-year-old white male with allograft recurrence of 

C3GN.A year after his transplant a biopsy revealed recurrent disease. Functional 

complement studies identified a decrease in the level of alternative pathway 

serum proteins and an elevation in soluble membrane attack complex (sMAC). 



Two years after his initial transplant, the patient received a preemptive second kidney transplant from 

a living related donor for worsening proteinuria and disease progression. Two months after his 

transplant, serum C3 levels were undetectable and C3Nefs remained positive although the patient was 

clinically stable with a serum creatinine at 1.5 mg/dl and no proteinuria. However within 4 months, the 

patient started having proteinuria and was placed on rituximab therapy at a fixed dose of 100 mg IV 

weekly for 4 weeks. Only a minimal clinical and laboratory response was observed. Because sMAC

and C3Nefs remained elevated, eculizumab therapy was started. The patient initially received 

eculizumab at 900 mg intravenously weekly for 4 weeks. On week 5, the dose was increased to 1200 

mg intravenously and was continued at this level every other week for a total treatment period of 53 

weeks. 



• Eculizumab treatment resulted in:  *normalization of sMAC

* decline in serum creatinine from 1.5 to 1.3 mg/dl (persisted throughout the

duration of therapy)  

*proteinuria initially improved (after 6 months). At 9 

month, proteinuria increased (urine protein/creatinine ratio >1 mg/mg) 

* repeat allograft biopsies showed progression of disease.

• Clinical and histopathologic data suggest a partial response to eculizumab in this patient. While eculizumab 

blocked activation of the terminal complement cascade, persistent dysregulation of alternative pathway 

remained, showing that eculizumab alone cannot control disease in this patient.  





Starting criteria (NHS/ England)
❑ only if all the following clinical criteria are met: 

1.A primary renal diagnosis of C3 glomerulopathy confirmed by renal biopsy.

2. Recurrent disease characterised on biopsy by an active glomerulonephritis with cellular crescents.

3. Evidence of glomerular C9 deposition on transplant biopsy. 

4. Recurrent disease occurring at any time post-transplant.

5. Evidence at the time of recurrence of a significant decline of transplant function (>20% decline in 

eGFR) within the previous three months. (not necessary if the recurrence occurs immediately after 

transplantation when transplant function has not yet been established).

6. No other cause for the decline in transplant function can be identified



Stopping criteria (NHS/ England)

• Treatment should be continued for four months. The possible outcomes at or before this time are: 

• 1. Loss of the transplant despite treatment. 

• 2. Ongoing deterioration in graft function (eGFR) with no evidence of a response to treatment. 

• 3. Stabilisation of graft function (eGFR). 

• 4. An improvement in graft function (eGFR). 

• For 1 and 2, eculizumab should be withdrawn and not reintroduced. For 3 and 4, eculizumab should 

also be withdrawn after four months of treatment but could be reintroduced for a further four month 

period followed by further review if there is a subsequent deterioration in graft function (of a 

similar magnitude to that defined in criterion e) of the starting criteria), which on biopsy is shown to 

be due to active recurrent disease. 





ECULIZOMAB in MPGN

• WHEN….

• HOW MUCH….

• SUCCESS RATE….



THANK YOU
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