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CLINICAL VIGNETTE  

 
 

Acthar Gel in Treatment of Idiopathic Membranous 
Nephropathy-Associated Nephrotic Syndrome 

 
Hamid Hajmomenian, MD 

 
Case Report 
 
A 69-year-old male was referred to renal clinic for 2-month 
history of peripheral edema and proteinuria. He reported more 
than thirty pounds of weight gain over the past two months. His 
past medical history was remarkable for asthma, prediabetes 
and allergic rhinitis. He had no history of prior kidney disease. 
Physical examination showed pitting edema in lower extremi-
ties up to his knees. Laboratory tests showed a urine protein 
creatinine ratio (Up/Ucr) of 6.9 with trace hematuria. Micro-
scopic examination of urine showed 6 RBC per uL and 3 WBD 
per uL. Creatinine was of 1.1 mg/dL and he was diagnosed with 
idiopathic nephrotic syndrome (INS). Additional laboratory 
tests including ANA, complements C3 and C4, hepatitis panel, 
HIV and ANCA antibodies were negative. He underwent 
kidney biopsy for nephrotic range proteinuria which showed 
membranous nephropathy, stage 1 of 4 with mild tubuloin-
terstitial changes. His nephrotic syndrome was related to 
idiopathic membranous glomerulonephritis. He was initially 
started on angiotensin converting enzyme inhibitor, Lisinopril, 
with no improvement in his nephrotic range proteinuria. 
Prednisone 10 mg every other day and cyclosporine, initially at 
75 mg two times a day, were added with no improvement. The 
dose of cyclosporine was increased to 150 mg orally two times 
a day. Significant proteinuria persisted for more than 4 months 
with peaked Up/Ucr greater than 8 and he developed increased 
serum creatinine up to 1.7 mg/dL while receiving cyclosporine 
150 mg two times a day, prednisone 10 mg every other and 
Lisinopril 40 mg two times a day. Given the resistance to first 
line therapy, he was started on Acthar gel (adrenocorticotropic 
hormone, ACTH). The patient was initially started on 40 units 
subcutaneously every 72 hours. He had no significant improve-
ment in nephrotic range proteinuria after 2 months (Up/Ucr 
8.3). Acthar dose was increased to 80 units every 72 hours, 
patient started having decreased proteinuria while on ACTH 80 
units every 72 hours, and Lisinopril 40 mg two times a day after 
3 months (Up/Ucr 4.6). Patient was continued on Acthar 80 
units every 72 hours for the next 11 months and serum create-
nine ranged between 1.1-1.3 mg/dL and Up/Ucr continued to 
decrease. After 15 months of treatment with Acthar he had reso-
lution of his nephrotic syndrome symptoms and had a serum 
creatinine of 1.3 mg /dL and Up/Ucr of 0.3 when the treatment 
was discontinued. At follow up 8 months later, off Acthar and 
on Lisinopril 40 mg, his serum creatinine was 1.2 mg/dL and 
Up/Ucr 0.3.  
 
 

Discussion 
 
Glomerular nephropathies are a group of kidney diseases asso-
ciated with glomerular injury presenting with proteinuria and 
hematuria. Nephrotic Syndrome is a constellation of clinical 
and laboratory findings related to glomerular nephropathies. 
Main clinical features include weight gain and peripheral 
edema are related to severe fluid retention secondary to heavy 
proteinuria. Laboratory findings associated with NS is 
specifically defined by hypoalbuminemia (less than 3.0g/dL, 
heavy proteinuria (greater than 3.5 g/24 hours) and hyper-
lipidemia. Membranous nephropathy (MN) is a common cause 
of nondiabetic NS. The majority cases of MN are idiopathic. 
Immune suppressive therapy is the cornerstone of treatment in 
idiopathic membranous nephropathy (IMN). Given the severe 
adverse effects of immune suppressive therapy in one hand and 
spontaneous resolution of (IMN) on the other hand, risks 
stratification for progression to severe kidney disease should be 
considered for each individual patient with IMN before 
initiating treatment.1  
 
Older age (greater than 50), male sex, heavy proteinuria (greater 
than 8 g/24 hours), persistent proteinuria (for more than three 
months) and an increased serum creatinine at the  time of pre-
sentation are clinical findings associated with higher risk of 
developing end-stage renal disease.2,3 Glomerular scarring 
(glomerular sclerosis) and tubulointerstitial fibrosis are among 
histologic findings in renal biopsy. Tubulointerstitial fibrosis 
correlates more closely with outcomes and progression to end-
stage renal disease.4 
 
Our patient’s clinical and laboratory findings put him in the 
high-risk group of patients with IMN. He was started on 
immune suppressive therapy as the first line treatment and 
continued for 4 months with no improvement in renal function 
and proteinuria. The patient responded to Acthar and continued 
to have persistent stable renal function off Acthar. 
 
ACTH is a well-known medication in treating INS. Clinicians 
started to use ACTH in 1950s to treat INS in children and 
adults. ACTH dramatically changed the outcome in patients 
with INS, from severe edema, disability and increased mortality 
rates to sustained proteinuria remission, resolution of edema 
and drop in mortality rates.5-7 ACTH has re-emerged as a 
treatment for first line treatment–resistant INS over the past 
decade. It has been used in patients with INS associated with 
different types of idiopathic glomerular nephropathies who did 



  
 
not respond to first line, immune suppressive, treatments. These 
patients responded to ACTH and had improvement in their 
clinical symptoms and laboratory abnormalities.8-9 
 
The mechanism of action of ACTH in acute kidney injury 
remains unclear. Both steroidogenic–dependent and –indepen-
dent mechanisms are considered involved in protection of renal 
cells against injuries.9 The non-steroidogenic mechanism of 
ACTH Reno protection is believed to be through melanocortin 
system.10-11 ACTH is an agonist of melanocortin 1 receptor 
(MC1R). MC1R is extensively expressed in renal tubules. In 
animal models with acute kidney injuries, Acthar gel sup-
pressed the tubulointerstitial inflammation, fibrosis and tubular 
atrophy through anti-inflammatory effects mediated by MC1R 
receptor on tubular epithelial cells.12  
 
REFERENCES 
 
1. Schieppati A, Mosconi L, Perna A, Mecca G, Bertani T, 

Garattini S, Remuzzi G. Prognosis of untreated patients 
with idiopathic membranous nephropathy. N Engl J Med. 
1993 Jul 8;329(2):85-9. PubMed PMID: 8510707. 

2. Shiiki H, Saito T, Nishitani Y, Mitarai T, Yorioka N, 
Yoshimura A, Yokoyama H, Nishi S, Tomino Y, Kuro-
kawa K, Sakai H; Research Group on Progressive 
Renal Diseases in Japan. Prognosis and risk factors for 
idiopathic membranous nephropathy with nephrotic syn-
drome in Japan. Kidney Int. 2004 Apr;65(4):1400-7. Pub 
Med PMID: 15086481. 

3. Reichert LJ, Koene RA, Wetzels JF. Prognostic factors 
in idiopathic membranous nephropathy. Am J Kidney Dis. 
1998 Jan;31(1):1-11. Review. PubMed PMID: 9428445. 

4. Wu Q, Jinde K, Nishina M, Tanabe R, Endoh M, 
Okada Y, Sakai H, Kurokawa K. Analysis of prognostic 
predictors in idiopathic membranous nephropathy. Am J 
Kidney Dis. 2001 Feb;37(2):380-7. PubMed PMID: 
11157381. 

5. Rance CP, Chute AL. Treatment of the nephrotic syn-
drome in children. Can Med Assoc J. 1955 Dec 15;73(12): 
959-64. PubMed PMID: 13276886; PubMed Central 
PMCID: PMC1826369. 

6. Farnsworth EB. Studies on influence of adrenocorticotro-
phin in acute nephritis, in simple nephrosis and in nephro-
sis with azotemia. In: Mote JR, editor. Proceedings of the 
First Clinical ACTH Conference. Philadelphia: Blakiston 
Company; 1950. pp. 297–317 

7. Silberman IA, Adams DA. The nephrotic syndrome and 
pregnancy. N Engl J Med. 1962 Dec 20;267:1286-90. Pub 
Med PMID: 13992830. 

8. Lieberman KV, Pavlova-Wolf A. Adrenocorticotropic 
hormone therapy for the treatment of idiopathic nephrotic 
syndrome in children and young adults: a systematic re-
view of early clinical studies with contemporary relevance. 
J Nephrol. 2017 Feb;30(1):35-44. doi: 10.1007/s40620-
016-0308-3. Epub 2016 Apr 16. Review. PubMed PMID: 
27084801; PubMed Central PMCID: PMC5316399. 

9. Bomback AS, Canetta PA, Beck LH Jr, Ayalon R, 
Radhakrishnan J, Appel GB. Treatment of resistant 

glomerular diseases with adrenocorticotropic hormone gel: 
a prospective trial. Am J Nephrol. 2012;36(1):58-67. doi: 
10.1159/000339287. Epub 2012 Jun 19. PubMed PMID: 
22722778. 

10. Si J, Ge Y, Zhuang S, Wang LJ, Chen S, Gong R. 
Adrenocorticotropic hormone ameliorates acute kidney 
injury by steroidogenic-dependent and –independent 
mechanisms. Kidney Int. 2013 Apr;83(4):635-46. doi: 10. 
1038/ki.2012.447. Epub 2013 Jan 16. PubMed PMID: 
23325074; PubMed Central PMCID: PMC3612362. 

11. Gong R. Leveraging melanocortin pathways to treat 
glomerular diseases. Adv Chronic Kidney Dis. 2014 Mar; 
21(2):134-51. doi: 10.1053/j.ackd.2013.09.004. Review. 
PubMed PMID: 24602463; PubMed Central PMCID: 
PMC3950821. 

12. Gong R, Dworkin LD. Adrenocorticotropin (ACTH) gel 
suppresses renal tubulointerstitial inflammation and injury 
by direct stimulation of the melanocortin 1 receptor 
(MC1R) [abstract]. J Am Soc Nephrol. 2011; 22(suppl): 
136A. 

 
Submitted March 10, 2018 




