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Abstract: [TH-OR135] Respunse of Anti-PLAZR to Adrenocorticotropic Hormone {ACTH) Gal In
Metnbranous Nephropathy

Laurence H, Beck, MD, PhD, Fernando C. Fervenza, MD, PhD, FASN, Andrew S, Bomback, MD, Rivka
Ayalon, MD, Matia V, Yrazabal, MD, Alfonso Elrip, MD, Danlel €, Cattran, MD, Gerald 8, Appel, MD, FASN,
David ), Salant, MD, Boston University, ; Mayp Clinlc, ; Columbly University, ; Toronto General Hospital, ,
506 PM - 5:18 PM

Background: Autoantibodies to the phospholipase A2 receptor (PLA2R) define most cases of primary membranous
nephropathy (MN); thelr presence correlates with clinical disease activity, We analyzed anti-PLAZR In patlents
treated with long-acting ACTH gel (H.P. Acthar® Gel, repository corticotropin; Questcor) to better understand its
potentlal mechanism of action. Mathods: Samples were collected from 14 patlents I 2 pilot studles (Mayo Clinlc,
n=9; Columbla, n=>5) that treated MN patlents with ACTH gel for 6 mo. Longer teri follow-up samples wera
avallable In 11 cases, Serum was assayed for anti-PLAZR by immunoblotting and subsequent densltometry, Results:
B6% of patients were anti-FLAZR positive at baseline (Mayo Clinic, n=8; Columbla, n=4), Two patients with
undetectable basaline antl-PLA2R rapidly achleved clinlcal remission and may have alreedy entered immunologic
remission prior to treatment. All 12 patients experlenced a reduction in anti-PLAZR (17-100%) by 6 mo with
disappearanca of anti-PLAZR In 5 cases. There were 5§ partial remissions at 6 mo: 3 In patients who clearad their
#ntl-PLAZR and 2 In those lacking baseline anti-PLA2R. Another patient tater achieved & 96% reduction in anti-PLAZR
without further treatment while 2 others, after receiving rituximab for percelved fallure of ACTH gel, fully cleared)
anti-PLAZR, With long tertn (12-18 mo) follow-up of those with undetectable anti-PLAZR at baseline or after ACTH
gel % rituximab, there were 4 complete and 2 partfal remisslons, one hon-responder, and a fihal patient who
achleved partial ramission but refapsed coincldent with a return of anti-PLAZR. Two other patlents also showed an
Increase in anti-PLAZR after discontinuing treatment with ACTH gel, Conclusions: Messurement of anti-PLAZR
provides useful Information relating immunologlcal and clinical disease activity In MN patients treated with new
agents such as ACTH gel. This study suggests that ACTH gel may wark in part by suppressing autoantibody
production; the duration and degree of ths response need further study,
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Abstract: [TH-PDO114] Adrenocortocartropin (ACTH) Gel Suppresses Renal Tubulolnterstitial
Inflammation and ¥njury by Direct Stimulation of the Melanocortin 1 Recaptor (MC1R)

Rujun Gong, , Lanca B, Dworkin, MD, FASN. Brown Medical School, Providance, RI, .

Background: ACTH s a pltultary neuro-ltntnuno-endocdne hormone and a prototype agonist of the melanocortin
system. Clinical and experimental evidetice demonstrates that ACTH has benefictal actions In chronic kidney disease:
however, the mechanism(s) remath uncertain. This study examined the effect of ACTH gel (Acthar Gel, Questcor
Pharmaceuticals, Inc.) on progressive renal tubulointerstitial injury. Mathods: Following unilateral ureteral
obstruction (UUO) surgery with or without simultaneous adrenalectomy, rats were admintstrated ACTH gel (10
TU/kg) or saline {CON) every other day for 2 waeks, Renal histology was assessed. Expression of cognate receptors
of ACTH was evaluated /n vivo and In cultured murine renal tubular epithelial cells (TEC), Results: Compared to
CON, ACTH gel pravented enlargament of the ohstructed kidney as assessed by tha Increase In kidney to body
welght ratlo (1.1320.14 vs 0,670,090 g/100g wi, P=0.02). Morphologically, renal Interstitial fibrosis and tubular
afrophy were slgnificantly amelorated by ACTH gel, In addlition, renal inflammation, marked by ED-1 positive
macrophage Inflitration, ahd UUO Induced exprassion of chemokines MCP-1 and RANTES In tubuies, were also
attenuated by ACTH gal treatment, Although somewhat diminished, the beneficial effects of ACTH gel were still
gvident In UUO rats that underwent adrenalectotny, suggesting @ sterold Independent mechanism. Conslstently,
abundant expression of MCIR was observed in renal tubules of rat kidneys and in cultured TEC. In vitro, ACTH gel
matkedly suppressed TNF-a Induced prolhflammatory events In cultured TEC, including NFkB activation and
downstream target gene expression. This effect was significantly diminished in TEC In which MC1R expression was
sllenced by RNAJ, demonstrating that ACTH gel Induced antl-inflammatory slgnaling In TEC requires MCIR,
Conclusions: ACTH gel markedly supprasses tubulolnterstitlal Inflatnmation, tubular atrophy and fibrosis In
progressive chronic kidney disease due, at lsast In part, to direct, anti-Inflammatory effects on TEC, By sllencitg
MC1R expresslon for the first time in kidney cells, we have also shown that these effects are medlated via the MCIR.
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Abstract: {SA-PO2864] Treatment of Resistant Glomarutar Diseases with ACTH Gel: A Prospective Trial

Andrew S. Bomback, MD, Pietro A. Canetta, MD, Jal Radhakrishnan, MD, FASN, Gerald B, Appel, MD,
FASN, Columbla University Medical Center, New York, .

Background: Adrenocerticotropic hormone (ACTH) has shown promising results as second- and third-line therapy
for idiopathic glomerular diseases resistant to conventional theraples, but the data reported to date has solsly been
from retrospective, observational studies, Methods: In this prospective, open-label, pllot study (NCTO11292R4), 15
patlents with reslstant glomerufar diseases were treated with ACTH gel (80 units SC twice weekly) for 6 months.
Reslstant tmembranous nephtropathy (MN) was defined as faliure to schieve sustalned remission with at least 2
Immunosuppressive reglmens, resistant MCD/FSGS was defined as fallure to achieve sustained remission with
cartlcosteroids and at feast 1 other Immunosuppressive regimen, and resistant IgA nephropathy was defined as =1
g/day protelnuria desplte effectlve renin anglotensin system blockade, Complete remission was deflied as stabie or
improved renal function with protelnurla falfing <500 mg/day, Partial remission was defined as stable or improved
renal function with 250% reduction In proteinuria and final proteinurie 500-3500 mg/day. Results: The study
Inciuded 5 patlents with resistant MN, § patlents with resistant MCD(n=2)/FSG5{n=3), and 5 patients with resistant
1gA nephropathy. Two reslstant MN patients were In partial remisslon at the end of & months of therapy, although 3
achieved Immunologlc remission of disease (PLAZR antibedy disappeared by 4 months of therapy), One patlent with
resistant FSGS achleved complete remisslon at & months; one patient with reslstant MCD achleved a partial
remlsslon at 6 months but relapsed within 4 weeks of stopplng ACTH. Three of 5 patients with resistant IgA
nephropathy demonstrated =50% reductions In protelnuria while on ACTH, with protelnurle conslstently <1 g/day by
6 months. Three of 15 patients reported significant sterold-ike adverse affects with ACTH, including welght gain and
hyperglycernia, prompting early termination of therapy without any signs of clinical response. Conclusions: ACTH
gel Is & promising treatrnent for resistant glometular diseases. This therapeutic option should be stydied further in
randomized, controlled trials against cutrently available theraples for resistant disease.
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CASE REPORT

Purpose: A syntheric adrenocorticotropin (ACTH) analog has shown e[]i_uacy in Ehrope as
primary and sccondary therapy for nephruliv syndrome, bul there is ho published expericnce
using the natural, highly purified ACTIH gel formutation, available in the United States, for

nepiratic: syndrome. We therefore investignied the use of ACTH gel lor nephrotic &
in the United Stutcs.

mdrome.

Patients and methods: Twenty-one patients with nephrotic syndrorpe treated with ACTH
gel outside of rescarch settingy in the United States, with initiation of therapy by Decetnber 31,
2009, allowing & mininmny 6 months follow-up, We defined complete remission as stable renal

fumetion with proteinuria falling to <500 my/day, and partinl remission as stable renal
with = 50% reduction in proteinuria from 500 lo 3500 mg/duy,

Results: Twenty-onc patients with ncphrotic syndrome were (reated: 11 with idiopath
hranous nephraputhy (IMN), 4 with membranoproliferative glomerulonephritis (MPGN
Tous] scgmental glomerulosclerosis (FSGS), 1 with minimal change disegse (MCD
immunoglobulin A (IgA) nephropathy, 1 with cluss V sysiemic lupus erythcmatos

function

i¢ mem-

% 1 with
, 1 with
s (SLE)

glomerulonephritis, 1 with monoclonal diffuse proliferative glomerulonephritis, and 1 with

unbiopsied nephrotic syndrome. ACTH was used ug primary therapy for 3 paticnts; tha td

maining

patiznts had previously failed a mean 2.3 immunosuppressive regimens. Eleven patients chicved
a complete or partial remission, with 4 (19%) in comiplete remnission. OF the 11 patignts who

achieved remission, 9 had IMN, 1 had FSGS, und 1 had TgA nephropathy, OF the 1]
with iMN, 3 (27%) achieved complele remission snd 6 (55%) schieved partial remissiof
having previously fuiled a mean 2.4 therapies. Five patients rcported steroid-like
effects, but there wete no scvere infections. ‘Che Jimitations were retrospective data
with shoti-lerm follow-up,
Conelusion: ACTH gel may be a viable trcatment option for resigtant nephrotic syndror
membranous nephtopathy, Short-term data suggest that remission rates may approach
Keywaords: ncphrotic syndrome. tnembranous hephropathy, chronic kidgney disease

patients

1 despite

adverse
unalysis

1 due to
80%.

Introduction
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Patients with nephrotic syndrome often require immunosuppression to

chieve

remission, yet many patients either relapse after remission ot are tesistant to therapy.

For example, whilc up to 90% of adults with minimal change disease (MC

D) will

respond Lo initial therapy with prednisone, approximately oticsthird of thess satnc

paticnts will relapse within 6 months and require further immunosuppression,

12 With

diseases such as idiopathic membranous nephropathy (IMN) and foca] sedmental

glomerulosclerosis (FSGS), for which firsi-linc therapies produce substantial]

v lower
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response rates thun for MCD, physicians arc oflen compelied
to use second-, third-, and even fourth-line therapies to
achieve remissjon,*

In several Buropean studies, tetrucosactide, a synthetic
adrenocorticotropic hormone (ACTH) analog, has shown
cllicacy as primary and sccondary therapy for nephrotic
syndrome, The initial veports came in a case seties of patients
with various etiologies of nephrotic range proteinuria,
including MCD, iMN, FSGS, and membranoproliferative
glomerulonephritis (MPGN).® Subscquently, a randomized,
controlled study by Ponticelli et al reported similar temis-
sion rates in patients with iIMN randomized to synthetic
ACTH orto therapy with alternating months of steroids and
cyclophosphamide.'® These repotts have generated renewsd
interest in using ACTH as treatment for nephrotic syndtome,
particularly in patients who are resistant to conventional
therapies. Synthetic ACTH is not currently available for use
in the United States, but a natural, highly purified ACTII
gel formulation (H.P. Acthatr® Gel [repository corticotropin
injection], Questcor Pharmuceuticals, Ine, Union City, CA,
USA; abbrevialed ACTH gel) is both available and approved
for use in nephrotic syndrome.

To date, however, there is no modern published cxperi-
ence on using ACTH gel in nephrotic patients, We therefore
explored the initial use of ACTH gel for nephrolic syndrome
i nonresearch settings (ie, by prescription), collecting data
from treating nephrologists of all kiown patients in the
United States whose treatment with this agent was initiated
by the end of 2009, We describe their clinical course before
and after treatment with ACTH gel.

Material and methods

In this retrospective case series, we evaluated all known cases
of idiopathic, nondiabetic nephrotic syndrome treated with
ACTH gel outside of research setiings (ie, by prescription)
with initiation of therapy by December 31, 2009, allowing a
minimum of 6 months’ follow-up. Questcor Pharmacenticals,
the drug’s manufacturer, provided contact information (or
nephrologists whose patients had ACTII gel prescriptions

[eGFR], based on serum creatinine) with final proteipuria
falling to =500 mg/day; partial remission as stable or
improved tenal function with 2 50% reduction in protei-
nuria and final proteinuria 500 o 3500 mg/day; and limited
response as stable or improved renal function with &#50%
reduction in proteinuria bud {inal proteinuria = 3500 mg/day.
Tailnre to meet the above criteria was classified s no
response. Glven the small number of paticnts and the
observational nature of this study, the data are presenied
desctiptively, and no formal statistical analyses |were
performed.

Results
Patient characteristics
In the United States, 25 patients with nondiabelic neph-
rotic syndrome began treatment with ACTH gel hefore
December 31, 2009. Data were not available for 4 pafients
with unknown diagnoses. Full data were available for
21 patients with the following diagnoses (Table 1):[IMN
(n=11), MPGN (n=4),FSGS (n=1), MCD (n 2 1), tgnmu-
noglobulin A (JzA) nephropathy (n = 1), class V systemic
lupus crythematosus (SLL) glomeruwlonephritis (n = 1),
monoclonal diffuse proliferative glomerulonephritis (= 1),
and unbiopsied nephrotic syndrome (n = 1),
ACTH gel was uscd as primary therapy forlonly
3 patients, one each with diagnoses of iIMN, IgA nepliropathy,
and nonbiopsied nephrotic syndrome. The remajning
18 patients had failed a mean 2,3 immunosuppressive
regimens prior to ACTH gel therapy. of which 9 patients
had failed at least 3 prior therapies. Nine of 21 palients
-were female, all but 3 patienis were white, and there
was a wide range of ages (24 to 81 ycars), Most pafients
had impaired baseline renal function (eGFR tange [from
0.2 to =1.0 mL/8/1.73 m? {11 1o >60 wl/min/1,73| m?])
with 12 patients demonstrafing stage 4 or 5 chranic kidney
disease (eGFR == (.5 mL/%/1.73 m? (530 mL/min/1.73|m*]).
Pretreatment proteinuria ranged from 1340 mg/day to
18,553 mg/day: only 3 puticnts had proteivuria <4000 mg/day,
while 11 had proteinuria >8000 mg/day (Table 2)] The

filed during this time period. Treating nephrologists were
asked to provide data on patients’ demographies, diagnoses,
previous immunosuppressive regimens, indications for
ACTH gel therapy, dosing of ACTH gel, clinical response to
therapy (creatinine, proteinuria, setum albumin, cholesterol),
and adverse events from initiation of therapy to most recent
elinical encounter.

We defined complete temission as stable or improved
renal function (estimated glomerular filtration rate, GFR

3 patients whose bascline proteinuria was in subnephs
rotic range exhibited other signs of nephrotic syndrome
(hypoalbuminemia, hyperlipidemia, and cdema). Mean pre-
treatment albumin (data avajlable for 19 patients) was 2p g/L
(2.9 g/dL), and mean pretreatment total cholesterol was
6.10 mmol/L. (236 mg/dL) (data available for 12 paticmts),
Themost common treatment tegimen was 80 units subculas
neously (SC) twice weekly for 6 months, which was used|in 13
of 21 patients (Table 2). All but 6 wers treated (or 1 minimum
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Table | Characteristics of patients in the United States treated with ACTH gel for nephrotic syndrome through December 31, 2009

Patient  Age  Gender  Racef Diagnosis Previous eGFR Proteinuria
ethnicity Immunosuppression (mL/min/1.73 m?) (mglday)

| 59 Male White IMN MMF, CNI =60 485

2 7 Male Mispanic IMN MMF, CNI 2} 674

3 58 Male White iMN Steroids + CTX. CNI. MMF 58 459

4 55 Male White iMN Steroids | CTX, CNI, MMF 57 815

5 27 Male White iMN Steroids. MMF, CN| 30 900

é 24 Female White iMN None =60 8900

7 75 Famale White IMN Sterolds + CTX =60 346

8 49 Male VWhita iMN Steroids, CNI 25 o150

9 46 Mae White iMN Staroids + CTX 2 I 1.911 [

10 53 Male White IMN Steroids, Steroids + CTX =60 570

1 70 Female VWhite iMN Steroids, CNL CTX 40 262

1 BI Male White MPGN Steroids. MMF, rituximab 25 |3.0J73

13 28 Female White MPGN Starolds, MMF. rituximab 23 550

14 53 Female  White MPGN Steroids. MMF I 12,3p8

ts 47 Female  Whire MPGN MME 21 10,2414

16 57 Fernale White MCD Stergids, MMF. CNJ 5 18,553

17 63 Female Hispanic FSGS Steroids. MMF, CNI 33 10275

I8 75 Male Black lgA nephropathy None ) 22 495

I9 32 Female White SLE class V Sterolds + MMF 4 CNI =60 134¢

20 36 Male White Monocloral DPGN  Steroids, rituximab, MMF, CNI |9 esad

21 74 Male White NS Nane 12 5803

Notes: Coversion factor for eGFR mU/min/ .73 m? 1o mlUs/1.73 m”, x0,01667; Pationt with nephratiz syndroma who did not nndargo blopsy for specific dingnbsis,
Abbreviations: CNI. zalcineurin inhibitor: CTX, zyclophosphaimide: DPGN. diffuse proliferntive glomerulonephritis; eGFR. astimated glotnerular ﬂlm{inn rate!
F5GS. focal saginantal glomerulosclerasts: IgA, immunoglabulin A; iMN, idiopathic membranous nephrapathy; MCD, mininal change diseasa; MMF, mycophenolade mofetil:

MPGN, membeanoproliferative glamerulanephrits: N, nephratic syndrome: SLE. systemic [upus arythemarosus.

of 6 months. Five patients treated for fewer than 6 motiths were
taken off therapy as 4 result of clear Tack of response: 1 patient
discontinued therapy due to weight gain but had achieved a
temporary response while on thetapy. The longest treatment
ducation was 14 months, of which the last 2 months included
& laper of the dose from 40 units twice weekly to 40 units
once weekly. Most patients stopped treatment without 3 taper.
however, and without abvious rebound in proteinuria,

Qutcomes

Overall, 1] of 21 patients (52%) achieved a complete or par-
iz remission, with 4 (19%) in complete remission (Table 2).
One paticnt achieved a limited response, while 9 patients had
1o vverall response to therupy, The paticnt with class V SLE
glomerulonephritis trausiently responded to thera py (pro-
teinuria declining to = S00 mg/day) but relapsed as soon as

1 patient with FSGS achicved partial remission, and | patient
with MPGN had a limited response to therapy,
Follow-up time for patients ranged from 6 to 14 njonths.
Five patients reported steroidlike adversc effects with
therapy: 2 patients had Impaired blood glucose chntrol,
2 patients had significant weight gain, and 1 patient showed
evidence of accelerated bone loss on bone deugitorm-
"ctry not observed ptior to ACTH gel therapy (Tabie|3), In
addition, 1 patient with monoclonal diffuse prolifgrative
glomerulonephritis developed acutc renal failure dvithin
1 month of starting therapy, with creatinine riging from
327.1 pmol/LL (3.7 rag/dL) to 751.4 pmol/L (8,9 mp/dL),
The drug was stopped along with the paticnt’s diurctiés and
angiolensin-converting enzyme inhibitor; after intravknous
fluid hydration, the creatinine retyrned to 353.6 Lmol/L

(4.0 mg/dL). Six months afier startin g ACTET gel, the patient’s

therapy was stopped, thus hot meeting crileriy for remission,

Ofthe 11 patients who achieved complete or partial remis-
sion, 9 had iMN, I had FSGS, and | had lgA nephropathy,
Of'the 11 patients with iMN (Figure 1), 3 achicved complete
remission and 6 achieved partial remission despite having
previously failed s mean 2.4 therapies, Of the 10 patients with
nephrotic syndrome diagnoses other than iIMN (Figure 2),
1 patient with IgA nephropathy achieved complete remission,

creatinine ranged between 442.0 and 530,4 pumol/L, (5J0 and
6.0 mg/dL), with transplant evaluation underway. The|other
L5 patients reported no adverse events, No severe infodtions
werte reported in the entire cohort,

Discussion
We present here a retrospective case series evaluating the
initial cxperience of 21 patients in the United States (rbated

Drug Design, Development and Therany 201115
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Tabie 2 Dosing, duration, and outcemes of ACTH gel therapy for nephrotic syndrome

Patlent Diagnosis ACTH Duration of ACTH Follow-up  Pre-ACTH  Lastproteinurla  Outcome
gel doge (units) therapy titrve protelnurla  (mg/day)
(mgiday)
| iMN 80 SC twice weekly 6 months 8 months 4851 400 Complete remission
2 iMN 80 SC twice weckly 6 months & months 6749 1540 Parelal remissjon
3 iMN 80 SC twice waekly & months & months 4598 1242 Partial remissjon
4 iMN 80 SC twice weekly 6 months 6 months 8153 1935 Partial remission
5 IMN BO SC twice weekly 6 months & months 9000 3000 Partial remission
3 iMN 80 SC twice weelly 5 manths 12 months 8900 6000 No resporise
7 iMN 40 5C twice weekly {2 months 14 months 3469 34 Complete reT-.ission
] IMN 80SC q72 hrs 1} months | months 9150 2948 Partia) remissjon
9 iMN 40 SC thrice weekly & months 7 months 11911 13,338 No response
10 iMN 40 SC thrice weckly 6 months 6 manths . 5700 694 Partial remission
I iMN 80 5C rwice weekly 12 months 13 months 2625 240 Complete ramission
12 MPGN 80 SC twice weekly 4.5 months 8 months 13073 3741 No responsc
13 MPGN B0 SC twicc weelly 4 months 6 menths 5500 4825 Ne response
14 MPGN 40 SC thrice weekly 6 monrhs é months 12198 45360 Litnlted respgnse
15 MPGN 80 5C rwice weekly & months 6 months 10244 3878 No responset
6 MCD B0 SC twice weekly 4 months 8 munths 18553 18,557 No response
17 F5GS 80 SC twice weekly 6 months 6 months 10275 2970 Pattlal remisgion
18 IgA 405C 72 hrs 8 months 8 months 4952 42 Complete reission
nephropathy
19 SLEchssYV 40 SC thrice weekly 5 months 8 tonths 1340 2290 No responsef
20 Monotional 80 SC twice weekly | month 6 months 3560 8500 No response
DPGN
21 N5 408Cq72 hrs 6 months 9 months 5805 8708 No response -

Notes: *Drop In proteinuria ocsurred in the setting of significant (=25%) decline in «GFR, thus not meeting criteria for response t therapy: *While an ACTH gel|therapy,

protainuria dropped fram 1340 mg/day 1 420 mg/day: after patient discontinued therapy due to cancerns of weight gain, her proteinuria rebuunded to 2290 mg/day.

Abbreviations: ACTH. adrenozarticotropin; DPGN, diffuse proliferative glomerulonephritis: FSGS. focal segmantal glomerulosclerosis; lgA, immunoglobulin A
IMN, idiopathic membranous nephropathy; MCD, minimal change disease; MPGIN. membranoproliferative glomerulanephritis: NS, nephratic syndrome withoup-biopsy:

SC, subeuraneous: SLE. systemic lupus srythemutosus,

with ACTH gel for nephrotic syndrome. The majotity of these
patients received ACTII as second-, third-, or fourth-line
therapy for resistant nephrotic syndrome. Idiopathic
membranous nephropathy was the leading diagnosis atnong
these patients and also showed the greatest benefit of therapy,
with 9 of 11 patients (82%) achicving either complete or

partial remisgion. Adverse cvents associated with therapy

weze relatively minor and included no significant infe¢tions.

Although 3 paticnts with other ctiologies of nephrotic
syndromedemonstrated response to therapy, the eatly dlinical
data suggest that the drug’s greatest polential benefit may be

in treating refractory iMN.
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0 Figure 2 Changes in proteinuria with ACTH gel therapy in 1Q pacienes with
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Figure | Changes in proteinuria with ACTH gel therapy in [ patients with
nephrotic syndrome due to membranous nephropathy.
Abbreviation: ACTH, zdrenocorticotropin.

nephratie syndrame due to etiologizs other than membranous nephropathy.

Abbreviations: ACTH, adrenocorticorraphy: FSGS, focal sagmental glomaruiosclerosis:
lgA. immunoplobulin A: MCD. minima! change disease: MPGN, mutnbranopraliferative
glomerulonephritls; NS, nephretie syndrome withaut biopsy; SLE, systenLlc lupus

erythemarosus
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Table 3 Reported adverse events of ACTH gel therapy

Patient Diagnosis ACTH gel dase (unlts) Duration of ACTH therapy Adverse events
| iMN 80 SC twice wuckly 6 manths None

2 IMN 80 8C twice wockly 6 months Nene

3 iMN 80 SC twice weekly 6 months Nane

4 M 80 5C twice weekly 6 manths Hyperglycerlia

5 iMN 80 SC twice weekly & months Neohe

6 iMN 80 SC twire waekly 5 months Weight gain

7 IMN 40 5C twice weekly 12 manthg Bone demingralization
8 iMN 80SCq72h 11 months None

9 iMN 40 SC thrice weckly 6 months None

1o - iMN 40 SC thrice weekly 6 months None

1 iMN B0 SC rwice weekly 12 months Hyperglycemia

12 MPGN B0 5C twice weelkly 4.5 months Nane

13 MPGN 80 SC twice weckly 4 months None

14 MPGN 40 SC thrice weekly 6 months None

5 MPGN BO SC twice weekly & tmonths None

16 McD 80 SC twice weckly 4 months None

17 FSGS 80 SC wwiee weekly 6 months Nong

18 IgA nephropathy 405Cy72h 8 months Norne

19 SLE class v 40 SC thrice weekly 5 mionths Weight gain

20 Monoclenal DPGN 80 5C twice weckly ! month Acute renal faffuret
2] - Ns 408Cq72h 6 months None

Note: "Creatining returned to baseline sfeor Y hydration alongside cessation of ACTH gel. diuretics. and angiotensin cunverting enzyme-inhibitor,
Abbreviations: ACTH, adrenccarticotropin: DPGN., diffuse proliferative glomerulonephritis; FSGS, focal segmental plomerulosciarosls;

Iz impiunogldbulin A;

MN. idiopathic membranas nephropathy; MCD. minimal change disease; MPGN, membranoproliferative glomerulonephritis; NS, nephraotic syndrome withedt biopsy:

SC, subcutanaous: SLE, systemic lupys arythematosus,

Our observations are concordant with previously

The results prosented here, on the other hand, do not

published reports from Europe using a synthetic ACTII wholly agree with the syccessful experiences of Betg and
analog for nephrotic syndrome due to iMN. Berg and  Arnadottir in treating nephrotic syndromes othet than
Arnadottir, in a seminal paper from 2004, reported the  iMN. Thirteen of the 23 cases presented in their series
results of ACTH treatment in 23 cases of nephrotic syn-  were nephrotic syndrome diagnoses other than iMN. (ly 1
drome of various etiologies, including 10 cases of IMN.? patient with MPGIN did not respond to synthetic ACTIE The
Half of these iMN patients had previously been treated remaining 12 patients — with diagnoses of MPGN, MCD,
with at Jeast | prior immunosuppressive therapy, and all 10 FS8GS, diubetic nephropathy, and hercditary nephritis — all
achieved sustaiticd remission of proteinuria, A more recent  cxperienced at least a 50% reduction in proteinuria during
series from Germany reported the results of 8 months of  synthetic ACTH therapy, und 8 patients achicved susthined
synthetic ACTH therapy for 4 patients with {MN refractory  complete remission (proteinuria < 500 mg/day). In thi§ case
to prior therapies of steroids, eyclosporine, cyclophosph- series, US patients treated with ACTH gel for diagnoses
amide, mycophenolate mofetil, or azathioprine." Within  other than iMN did not farc as well: for example, o (ly 1
the first year, 2 had achieved complete remission, and 2 of 4 MPGN patients demonstrated u limited responge. In
had achieved partial remission. The most convineing data,  part, this may be due o thesc paticnts baving worse hase-
however, come from the randomized teial by Ponticelli etal, line renal function and having failed move therapies [than

in which 16 patients with iMchei-vedfstemids—ahemating—thnsc‘repnrtccl 0y Berg and Arnadottir. Notably, [1 of the

with a eytotoxic drug for 6 months versus 16 patients with 21 patients reported here had advanced renal insufficigncy
IMN treated with synthetic ACTH for 1 vear.” Most of (GFR = 0.5 mL/g/1.73 m? (30 mL/min/1.73 m?]) When
these patients were on renin angiotensin system blocking preseribed ACTH. Eight of these 11 patients were disgnbsed
drugs, but noane had previously received unmunosuppres-  with diseascs other than MN, and their TeSfNMSE Tafe L
sion. After a mediun follow-up of 24 months, there wete 4 ACTH was generally poor. The lack of response exhibiited
complete and § partial remissions in the steroid/cytotoxic by these patients may reflect the degree of renal faifure
therapy group versys § complete and 6 partial remissions  more than the specific diagnosis itssif, Theoretically,| the

in the ACTH group.
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differences between the synthetic and natural formulations
of ACTH.

Although encouraging, the initial results of ACTH gel
therapy in the United States must be interpreted cautiously in
tight of the limitations of'an observational serics such as this,
These patients were not randomized to therapy, and there is
110 comparison or control group against which to interpret
these results, Tn some respects, however, the patients may
setve ag their own controls, having failed on average hetween
2 and 3 prior immunosuppressive regimens. We did not have
detailed data on duration of time between prior immunosup-
pressive Lherapics and initiation of ACTH gel: conceivably,
if this duration was shorl, some of the response could be
attibuted (o a delay in response to prior agents. In addition,
the data presented here rellect only short-term folfow-up,
most patients having less than | year of lollow-up at the time
of this report, Given that 1 of the patients presented here has
relapsed off therapy, the tollow-up period is likely too short

to label the remissions as sustained. Tn previous teports of -

synthetic ACTII thetapy, some patients have relapsed but
responded Lo second courses of ACTH with good resulis.™"
The ghort duration of follow.up may also understate adverse
events in this cohort, which thus {ar have been mild and
mostly steroidlike in presentation. Finally, our report does
not address cost analysis of the varions agents available to
treat the nephrotic syndrome,

These data also do not provide any further understanding
ofthe mechanism of action by which ACTH ameliorates pro-
teinuria in the nephrotic syndrome. Speculatively, its better
performance in iIMN than other causes of nephrotic syndrome
might point to a target of action; eg, antibodies against the
phospholipase A2 receptor,'? However, a recent study using
rats with passive Heymarm nephritis, an animal model of
membranous nephropathy, proposcs that ACTH may work
at the melanocortin receptor MCIR in podocytes to reduce
proteinuria, improve glomerular morphology, and reduce
oxidative stress.’3 This finding supgests that ACTH should
be equally, if not more, effective in podocyiopathies such as
MCD and FSGS than in iMN, As only 2 of our patients had
MCD or FSGS, turther study of ACTH gel in thesc conditions
is clearly warranted,

with at least 6 months of follow-up, Further, 9 of 11 pdlicnts
with refractory nephrotic syndrome due to IMN aclijeved
remission despite having previously failed at least 2| prior
Immunosuppressive regimens. Adverse cvents were relitively
few, with no associated infections, This tetrospective dala
analysis sugygests that further studics are warranted to ¢valu-
ate ACTH gel in the treatment of nephrotic syndrome
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Questcor Pharmaceuticals holds the new drug application and distributes H.P. Acthar® Gel (repository corti¢otropin
injection), the treatment discussed in this publication, H.P. Acthar Gel is a formulation containing native

adrenocorticotropin hormaone (ACTH,5). H.P Acthar Gel is approved to induce a diuresis or remission of
proteinuria in the nephirotic syndrorme without ureimia of the idiopathic type or that due to lupus erythematosus.

This article rmay contain information not consistent with H.P. Acthar Gel product labeling. Please see accompanying
full prescribing information for & description of H.P. Acthar Gel and product safety information.
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Anti-phospholipase A2 receptor antibody in membranous nephropathy.
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Research Inslitule of Nephrology, Jinling Hosphal. Nanjiny Uriversity School of Medicine. Nanjing 210002, China

Abstract
The M-type phospholipaso A2 receptar (PLLAZR) is 2 target autvantigen in adult idiopathic membranous
nephropathy (MN), but thu prevalence of sutoantibodies against PLAZR ia unknown among Chinese patients
with MN. Here, we measured anti-PLAZR antibody 1n the serum of 80 patients with idiopathic MN. 20 with
! lupus-associated MN. 16 with hepatilis B (HBV)-associated MN. and 10 with tumor- associated MN Among
‘ patients with idiopathic MN. 45 (82%) had detectable anti-PLAZR autoantibodies using 4 Wostern blat 2858y,
an assay with greater sensitivily detactad very low titers of anti-PLAZR in 10 of the remaining 11 patients.
Using the standard azsay, we detected anti- PLAZR antibody in only 1 patient with lupus, 1 with HBY, and 3
with cancer, producing an overall specificity of 89% in this aohort limited to patients with secondary MN. The
enhanced assay detectad low titers of anti-PLAZR in only 2 additional samplus of HBV-p33ociated MN In
summary, theso results suggest that PLAZR 1s a major target sntigen in Chinase idiopathic MN and that
detection of antl-FLAZR is a sensitive test for idispathic MN.
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Membranous nephropathy: recent travels and new roads ahead.

Beek L14.), Salant D,
tvans Department of Clinical Rosoarch, Boston University Modical Contor, Boston. Massachuselts. USA

Abstract

Insights from experimental studies have been recently transiated into substential sdvences in understanding
the pathogenesis of human membrancus nephropathy (MN). These include identification of neutral
endopeptidase (NEP) as the target antigen in allsimmune MN resulting from fetomaternal immunization in NCP
~deficient mothers, and our demonstration that & high proportion of patients with idiopathic MN (IMN) have
cireulating antibodies to the M-type phospholipase A2 receptor (PLA2R), a transmembrane protein located on
podocytes. Hers we highlight the studies that led to these discoveries and our current knowledge abaut the
nessible role of anti-PLAZR autoantibodies in the pathogenesis of IMN. Glven that the sensitivity and
specificity of anti-PLAZR for IMN are >75 and 100%. respectively, we foresee that a widely available assay for
anti-PLAZR wilt prave to be valuable for diagnesing IMN. distinguishing it from secondary MN, and evaluating
response to therapy. We suggest reasons why 25% of patients with IMN have losted negative for anti-PLAZR,
and propose possible explanations for the presence of complement deposits in IMN despite the fact that
immunoglobulin G4 (IgG4), the predominant anti-FLAZR IgG subclass, is incapable of acfivating the classical
complement pathway. Fually, we point out avenues to be explored, including the events that induce
production of anti-PLAZR, their ability 6 ¢ause podotyte injury. the role of gomplement, and the nature of the
antibodies In secondary forms of MN,

PMID 20182413 [PubMesd  indessieed S ME T INE
Pubtication Types, MeSH Terms, Substances, Grant Support

LinkQut - more resources

l-“. BT e N N S AR LAY L LY AN




