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Lupusnephritis ¢ ISN RP&lassification
Weeninget al.: Kidneylint., 2004, 65521-30

typel ¢ iImmune depositsin the mesangiunmw/o hypercellularity
typell ¢ mesangiahypercellularitywith immune deposits
typelll ¢ focal GN(<50%(qls) ¢

a) activelesions
b) activeand chroniclesions
c) chroniclesions

typelV ¢ diffuse GN(>50%(qls) ¢

IV-S >50% segmeditlesions(a,b,q

IV-G>50% glodl lesions(a,b,g

type W membranouslupusnephritis

type VLt advancedsclerosingesions(>90%qgls)



Lupusnephritis ¢ ISN RP&lassification
Weeninget al.: Kidneylint., 2004, 65521-30

1. typelc¢ Il ¢ mesangiopathy

2. typelll ¢ IV ¢ proliferative LN

3. typeV ¢ membranousLN

4. typeVi C sklerosinglesions



Outline of the lecture

Efficacyand toxicity ofhigh-dosecyclophosphamide
Mycophenolatemofetil and calcineurininhibitors in LN
Biologictreatment in LN

Lowdosecyclophosphamide
¢ high efficacy relatively low toxicity

Conclusions



Outline of the lecture

1. Efficacyand toxicity ofhigh-dosecyclophosphamide



Survival in patients with different histological classes of lupus

nephitis: pooled data of Baldwin and Pollak 1964
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CPHnNcreasedthe remissionrate

Number of patients eligible at each year

Year g 1 2 3 4 k=1
MP +CY 28 19 11 8 5 3
MP 27 20 16 11 &6 1
CcYy 27 21 13 10 7 5

Probability of Remission

T T I B T L o
0 12 24 36 48 60 72

Follow-up,mo

Gourley M. F. et. al. Ann Intern Med 1996;125:55%7 Annals of Internal Medicine




Survivalwithout renal failure

Patients at Risk

PRED 28(19) 26(19) 24(18) 16(11) 10(6) 5(2) 4(1) 1
AZA 19 17 15 13 13 13 11 8 2
POCY 18 17 15 14 13 12 8 7 6
AZCY 22 22 20 13 12 6 3

IVCY 20 19 16 12 10 5 @

! PRED (Group 1)

PROBABILITY OF NO RENAL FAILURE (percent)

40 -
Mantel-Haenszel:
20 PRED (Group 1) vs. IVCY p=0.027
- PRED (Group 1A) vs. IVCY p=0.07
0) 1 e SR | Sl B el el mees conmdin's esdimideied
0 20 40 60 80 - 100 120 140 - 160

Austin, etal. N Engl J Med 314614,1986 FOLLOW-UP (months)



Induction treatment
(usually 3-6 months)

31L.v. MPpulses(a0,5-1 g)
Prednisore 0.5-1 mg/kg/day

Oralcyclophosphamide 1 -2 mg/kg/day
Pulsedcyclophosphamidel5 mqg/kg/2-4 weeks



Lupus Nephritis ]. STEWART CAMERON ] Am Soc Nephrol 10: 413-424, 1999

Outcomeof pts with (proliferative) lupusnephritis dramaticallyimproved

Table 4. Five-year actuarial survival for lupus, lupus
nephritis, and WHO class IV nephritis over the
past 40 years®

% 5-Year Actuarial Survival
(Weighted Mean of Published Series)

Period
All Lupus JLupus Nephritis Elﬂs.:s IV Nephritis
1953-1969 (4) 49% (3) 44% (2) 17%
1970-1979 (6) 82% (13) 67% (9) 55%
1980-1989 (5) 86% (b) 82% (3) 80%
1990-1995  (3) 92% (5) 82% (4) 82%

* Based on an analysis of the published literature. The number of
articles for a given period is shown in parentheses.



Remission, relapse, and re-remission of proliferative lupus
nephritis treated with cyclophosphamide

Kidney International, Vel 57 (2000), pp. 258-264
Joua~ P.A. loan~NiDis, KyriIAK A. Bokr, Maria E. KatTsoriDA, ALEXANDROS A, DrOsOs,
Fori~ N, SkorouLt, Joua~x N, BoLeETis, and Hararanviros M. MouTrtsorPouLos

In 85Greekpatients with classlll (33pts) and IV (52pts) LN
mediantime to remissionwas 10 months
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1.0 ,

0.8
0.6
0.5
0.4 «

0.2 «

Proportion without remission

D_D - - - T - =
0 10 20 40 &0 80 100 120

Time, months from starting IVC



Remission, relapse, and re-remission of proliferative lupus

nephritis treated with cyclophosphamide
Kidney International, Vel 57 (2000), pp. 258-264

Joua~ P.A. loan~NiDis, KyriIAK A. Bokr, Maria E. KatTsoriDA, ALEXANDROS A, DrOsOs,
Fori~ N, SkorouLt, Joua~x N, BoLeETis, and Hararanviros M. MouTrtsorPouLos

Relapsesvere frequent and
mediantime to relapsewas 79 months

B Relapse
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“Nephritic flares” are predictors of bad long-term renal outcome
in lupus nephritis

GABRIELLA MORONI, SILVANA QUAGLINI, MassiMO Maccario, GIOVANNI BANFL,  Kidney international, Vol 50 (1996), pp. 20472053
and CLAUDIO PONTICELLI

In non- relapsingpatients survivalwithout DSC
muchbetter than with O reephritica telapses
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Remission, relapse, and re-remission of proliferative lupus

nephritis treated with cyclophosphamide
Kidney International, Vel 57 (2000), pp. 258-264

Joua~ P.A. loan~NiDis, KyriIAK A. Bokr, Maria E. KatTsoriDA, ALEXANDROS A, DrOsOs,
Fori~ N, SkorouLt, Joua~x N, BoLeETis, and Hararanviros M. MouTrtsorPouLos

Toinduceremissionin relapsingpatients was more difficult and
mediantime to re-remissionwas 32 months

C Re-remission
1.0 =

0.8 +

0.6 =
0.5
0.4

0.2 «

Proportion without remission
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(N Engl J Med THERAPY OF LUPUS NEPHRITIS 1986; 314:614-9.)
Controlled Trial of Prednisone and Cytotoxic Drugs

HowArD A. AusTiIn, III, M.D., Joun H. KrLipPEL, M.D., JaMEs E. BaALow, M.D._,
NicoLE G.H. LE RicHE, M.D., ALFRED D. STEINBERG, M.D., PauL H. ProTrz, M.D,,
AND JoHN L. Decker, M.D.

Table 2] Non-Renal Deaths According to Treatment Group

No. oF

TREATMENT GROUP PATIENTS CAUSE OF DEATH

Prednisone 3 Sepsis, central nervous system
lupus (2 patients)

Azathioprine 2 Sepsis, suicide

Oral cyclophosphamide 2 Pneumocystis carinii pneumonia,
pulmonary embolus

Oral azathioprine plus 3 Thrombotic thrombocytopenic

cyclophosphamide purpura, central nervous

system lupus, pulmonary
hemorrhage

Intravenous cyclo- 3 Sepsis, epiglottitis, sudden death

phosphamide




(N Engl J Med THERAPY OF LUPUS NEPHRITIS 1986; 314:614-9.)
Controlled Trial of Prednisone and Cytotoxic Drugs

HowArD A. AusTiIn, III, M.D., Joun H. KrLipPEL, M.D., JaMEs E. BaALow, M.D._,
NicoLE G.H. LE RicHE, M.D., ALFRED D. STEINBERG, M.D., PauL H. ProTrz, M.D,,
AND JoHN L. Decker, M.D.

Table 5. Complications Observed among Patients within Each
Treatment Group.

COMPLICATION TREATMENT GROUP*

PRED AZA POCY AZCY IVvCY

% of the patients at risk

Major infection 25 11 17 14 10

Hemorrhagic cystitis [
Cancer 0 11 17 0 0

Premature ovarian failure$ 8 18 71 53 45




Incidence of ovarian failure 1in systemmic lupus
ervthematosus afrer treatment with pulse

cyvclophosphamide o
Annals of the Rheumatic Diseases 1996; 55: 224-229

Elizabeth ML MicoclDerrmott, Richard J Powrell

In 35 pts with SLE treated with pulse CPH (31.4% with LN) betweenl19871995
54% of pts developedovarian failure (premature menopause)

Table 4 Differences in cyclophosphamide (CY) treatment
beteveen those who continued ro menstruate and those who

developed ovarian failure
Menstruanng Owarian failure
ETroup group

Duration of treatment 5-63 (0-5-14-5) 9-45 (1-28-5)

months
at start o
treatment EE!

30-39 7 9

= 40 1 7
Dose of CY (mg) 11750 (3000-20500) 16834 (3000-65250)
W

contracepuve pill

during treatment
Yes 4 2
No 11 17



Ovarian failure in systemic lupus erythematosus patients
treated with pulsed intravenous cyclophosphamide

GE Katsifis and AG Tzioufas®

Lupus (2004) 13, 673-678

Incidence of ovarian failure in SLE pts treated with pulsedCPH (137 59% of pts)

Table 1 Summary of the risk of sustained amenorrhea after cyclophosphamide treatment from various published studies

No. of patients Route of CYC Incidence of
Reference studied administration Regimen ovarian failure %
Warne et al. "' 20 Oral 25-200 mg day 55
Kumar ef al. ' 8 Oral 3 mg/kg/day 25
Uldall et al. 34 Oral 40-120 mg day 50
Langevitz ef al. o 17 IV pulse 10 mg/kg every 7—14 days, followed by monthly pulses 24
Wang et al. 92 Oral 1-2 mg/kg/day 27
McDermort and Powell'® 35 IV pulse 1 gm weekly for 4 weeks, then every other week for 8 54
weeks, then monthly for 3 months
Boumpas et al. ' 39 IV pulse Short CYC: 0.5-1 g/m” monthly for 7 doses 12
Long CYC: 0.5-1 g/m* monthly for > 15 doses 39
Belmont et al. 7 27 [V pulse 0.5-1 g/m" monthly for 6 months, followed by a pulse 11
once every 3 months
Austin et al.? 33 IV pulse 0.5-1 g/m” once every 3 months 45
Oral CYC 1-4 mg/kg/day or CYC 50 mg/day combined 59
with AZA 50 mg/day
Mok et al. '® 54 [V pulse 0.5-1 g/m” monthly for 6 months, followed by a pulse 13
once every 3 months
16 Oral 1-2 mg/kg/day 30
Toannidis ef al. "’ 67 [V pulse 0.5-1 g/m" monthly for 6 months, followed by a pulse 30

once every 2 months for 12 months, and then a pulse
every 3 months for another year




Predictors of Sustained Amenorrhea from Pulsed
Intravenous Cyclophosphamide in Premenopausal
Women with Systemic Lupus Erythematosus

JOHN P.A. IOANNIDIS, GIKAS E. KATSIFIS, ATHANASIOS G. TZIOUFAS, and HARAL AMPOS M. MOUTSOPOULOS

>

Proportion without sustained amenorhea

I Rhenmatol 2002:29:2129-35

Predictors of sustainedamenorrheain 67 pts with SLE (59 out of them with LN)

age cumulative doseof CPH and duration of treatment
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Treatment of proliferative lupus nephritis:
a slowly changing landscape

Viadimir Tesar and Zdenka Hruskova Tesar, V. & Hruskova, Z. Nat. Rev. Nephrol. 7, 96-109 (2011);

Box 1 | Clinical course and outcomes of proliferative lupus nephritis

s Patient survival and renal survival in proliferative lupus nephritis have improved,

but a significant proportion of patients still progress to end-stage renal disease

= Race, ethnicity and presenting renal histology are the most important
predictors of patient and renal outcome

» Definitions of responses to treatment differ substantially between individual
studies as until recently no uniform definition existed

» Remission rates are lower in black and Hispanic patients than in white patients

s Median time to remission is usually long (10-15 months)

s Disease activity is not suppressed quickly enough by the available induction
treatment, and most patients go into remission only while on maintenance
treatment

= The relapse rate is still high, and nephritic relapses have a negative impact on

= Although current maintenance treatments have decreased the relapse rate,
they do not completely prevent relapse



Sequential Therapies for Proliferative Lupus Nephritis

N ENGL ] MED 350;10 WWW.NEJM.ORG MARCH 4, 2004

Gabriel Contreras, M.D., M.P.H., Victoriano Pardo, M.D., Baudouin Leclercqg, M.D., Oliver Lenz, M.D.,
Elaine Tozman, M.D., Patricia O'Nan, R.N., and David Roth, M.D.
59 pts with LN(mostly Il and V) inducedinto remissionwith high-doseCPHoulses
randomizedto AZA MMF,or quartely PHDpulses
Quarterlyiv CPHnferior in terms of survival event-free and relapsefree survival

1.00 I Azathioprine
T L Mycophenolate
1 mofetil =
= 1 £
s g B
H & Mycophenolate
a e 3 s mofetil
t 1 =
1} 1 @
= @
S B &
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cyclophosphamide
Z 50+ A ‘s @o.504
= 1 =
B = Intravenous
[ § cyclophosphamide
&
2
2 a
5 Qs+ SQo2s-
] =
g P=0.11, mycophenolate mofetil vs. intravenous cyclophosphamide E P=0.02, myeophenolate mofetil vs. intravenous cyclophosphamide
= P=0.02, azathioprine vs. intravenous cyclophosphamide ] P=0.12, azathioprine vs. intravenous cyclophosphamide
P=0.33, mycophenolate mofetil vs. azathioprine P=0.22, myeophenolate mofetil vs. azathioprine
L L e e e e L L e e o e e e S B e o ] L e e B B B B S e B B e N B S p s e s s |
[} 12 24 36 48 60 72 [0} 12 24 36 48 60 72
Months Months
No. at Risk No. at Risk
Azathioprine 19 19 15 10 9 4 2 Azathioprine 19 15 10 6 4 3 1
Intravenous cyclophosphamide 20 19 12 6 3 2 1 Intravenous cyclophosphamide 17 10 4 2 2 1 1
Mycophenolate mofetil 20 20 14 11 6 2 2 Mycophenolate mofetil 19 17 12 8 3 2 1

Mycophenolate
mofetil
Azathioprine

Intravenous
cyclophosphamide

H
E
]
@
p<
)
‘5
&=
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=
]
[

P=0.05, mycophenolate mofetil vs. intravenous cyclophosphamide

P=0.009, azathioprine vs. intravenous cyclophosphamide

P=0.50, mycophenolate mofetil vs. azathioprine

T T T T T 1
12 24 36 48 60 72

Months
No. at Risk
Azathioprine 19 19 15 10 2 4 2
Intravenous cyclophosphamide 20 19 12 6 3 2 1
Mycophenolate mofetil 20 20 14 11 6 2 2




Sequential Therapies for Proliferative Lupus Nephritis

N ENGL | MED 350;10 WWW.NEJM.ORG MARCH 4, 2004

Gabriel Contreras, M.D., M.P.H., Victoriano Pardo, M.D., Baudouin Leclercq, M.D., Oliver Lenz, M.D.,
Elaine Tozman, M.D., Patricia O'Nan, R.N., and David Roth, M.D.

Amenorrheg infections, nauseaand vomiting more frequent in ivCPHvs. AZA and MMF

Table 3. Rates of Amenorrhea, Infections, and Other Adverse Events during Maintenance Therapy.*

Azathioprine Mycophenolate Cyclophosphamide P Value for Comparison P Value for Comparison
Adverse Event Group Mofetil Group Group with Azathioprine  with Mycophenolate Mofetil

percent

Amenorrheat

Total
Major
Pneumonia
Sepsis with bacteremia 0 0 8 — —
Meningitis 0 0 3 — —
Minor 28 30 52 0.06 0.11
Upper respiratory tract 22 14 32 0.34 0.08
Urinary tract 2 10 3 0.83 0.20
Herpes zoster 4 6 17 0.05 0.13
Leukopeniai 6 2 10 0.43 0.15
Nauseal / 14 b5 <0.001 0.001

12 12 0.97 0.63

WD

Diarrhea




Outline of the lecture

2. Mycophenolatemofetil and calcineurininhibitors
iIn LN



Treatment of proliferative lupus nephritis:
a slowly changing landscape

Viadimir Tesar and Zdenka Hruskova Tesar, V. & Hruskova, Z. Nat. Rev. Nephrol. 7, 96-109 (2011);
Table 2 | Selected studies of maintenance treatment in proliferative lupus nephritis
Study Patlents Race/ethnicity Proliferative Follow-up  Results Adverse events
LN class duration
MMF vs AZA vs intravenous CyA
Contreras Patients who achieved 29 Hispanic, 4& class IV, 72 months  Eventfree survival Infections, severe infections,
et al. (2004)®  remission with i.v. CYC 27 black, 12 class I, rate*: higher in MMF  amenorrhea, nausea and vomiting
randomized to AZA 3 white 1class Vb and AZA than CYC; more frequent with CYC
in=19), MMF {n=20], relapse-free survival:
or iy CYC (n=20) higher in MMF vs
CYC (P=0.02

Houssiau 105 patients who Mainly white Class I, W, Vo, 53 monthsl Mo difference in Infectious side effects similar;

et al. (2009)™  achieved remission with orvd time to renal flare hematological cytopenias more
Euro-Lupus regimen and severe systemic @frequent with AZA (P=0.03)
randomized to MMF or AZA flare

Wofsy et al. Patients who achieved 43% white, Mot available 36 monthsl MMF superior to AZA BMo difference in treatment-

(2010)F treatment respanse in 10% black, in primary end point* §emergent adverse events,
ALMS were randomized to = 33% Asian, iP=0.003), including infections
MMF {n=1186) or AZA 13% other

(n=111)

Moroni et al. Patients in remission after 1008 white &0 class IV, 4 years 7 vs B flares (n.s.); Minor infections and leukopenia
(2008)™ CYC induction randomized 9 class Vo orVd no difference in more frequent with AZA;
1o CyA (n=36) or AZA proteinuna and SCr gastrointestinal disorders and

in=33] at end of follow-up arthralgias more freguent with CyA




Treatmentof diffuse proliferative LN

MMF vs.CPH
Chan TM etal N Engl J Med 343,1156,2000

64 Chinesepts randomizedto either:

MMF ( 2g/day 6 months,
followed by 1g/day
for further 6 months)
VS.
Oral cyclophosphamide 6 months followed
by
AZAfor further 6 months



Long-Term Study of Mycophenolate Mofetil as Continuous
Induction and Maintenance Treatment for Diffuse
Proliferative Lupus Nephritis

Tak-Mao Chan, Kai-Chung Tse, Colin 5iu-On Tang, Mo-Yin Mok, and Fu-Keung Li, for the
Hong Kong Nephrology Study Group

] Am Soc Nephrol 16: 1076-1084, 2005.

3.0 - e Cr [CTK-AZA) g Cr(wary o 120
E
3 :
E g
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s+ SCr and creatinine clearance -20 8
0.0 - - - - - . O
I A CTH-AZA,
5 —a— MMF
= 5 4 - -
g 1 Proteinuria
a
E 2
1
[} - --
[ = T

Duration of follow-up {year)



Longterm follow-up

(63 months)
MMF CPH-Aza P

Patients 33 21
_—
[ESRD/death 0 4 0.062
Doubling of 2 3
Scr
Relapses o 11
Tfections 4 12 0.013
< (12.5%) (40%)




Mycophenolate Mofetil or Intravenous Cyclophosphamide
for Lupus Nephritis

Ellen M. Ginzler, M.D., M.P.H., Mary Anne Dooley, M.D., M.P.H., CGynthia Aranow, M. D, Mimi Y. Kim, Sc.D.,
Jill Buyon, M.D., Joan T. Merrill, M.D., Michelle Petri, M.D., M.P.H., Gary 5. Gilkeson, M.D.,
Daniel |. Wallace, M.D., Michael H. Weisman, M.D., and Gerald B. Appel, M.D.

MMF comparedwith high-dosepulsedCPH N fnel) Med 2005:353:2219-28
alsoin multiethnic US population

Table 1. Characteristics of Patients at the Beginning of Induction Therapy.*

Mycophenolate Mofetil Intravenous Cyclophosphamide P

Characteristic (N=71) (N=69) Valuet

Age —yr 32.5£10.0 31.0+9.0 0.35

Female sex — no. (%) 61 (86) 65 (94) 0.10

Duration of SLE — mo 43.7+66.9 58.7+80.6

Race or ethnic group — no. (%6) 1 0.38
Black 43 (61) 36 (52) 0.32
White 12 (17) 12 (17) 0.94
Hispanic 10 (14) 18 (26) 0.08
Asian 6 (8) 2 (3) 0.16
Other 1

Renal biopsy according to WHO class — no. (%) 0.99
1l 11 (15) 11 (16) 0.94
v 39 (55) 37 (54) 0.88
\ 14 (20) 13 (19) 0.90

Mixed membranoproliferative 7 (10) 8 (12) 0.74




Mycophenolate Mofetil or Intravenous Cyclophosphamide
for Lupus Nephritis

Ellen M. Ginzler, M.D., M.P.H., Mary Anne Docley, M.D., M.P.H., Grnthia Aranow, M.D., Mimi Y. Kim, Sc.D.,
Jill Buyon, M.D., Joan T. Merrill, M.D., Michelle Petri, M.D., M.P.H., Gary 5. Gilkeson, M.D.,
Daniel |. Wallace, M.D., Michael H. Weisman, M.D., and Gerald B. Appel, M.D.

N Engl ] Med 2005;353:2219-28.

MMF 3 g/ day CPH 19 D

6 months /month
6 months

Patients 71 69

Complete 14 4
remission 0.014

Complete 21 14

and partial 0.034
remission




Mycophenolate mofetil as induction and maintenance therapy
for lupus nephritis: rationale and protocol for the randomized,
controlled Aspreva Lupus Management Study (ALMS)

A Sinclair!, G Appel®, MA Dooley?, E Ginzler!, D Isenberg®, D Jayne®, D Wofsy” and N Solomons!*
Lupus (2007) 16, 972-980

Phase lll study randomised 358 pts with LN

to induction treatment either with MMF (3 g/day,
minimum 2 g/day), orCPH (0.57 1 g/m2) In
combination with CS

Patients in remission again randomised to
maintenance treatmenteither with MMF or AZA,
In combination with CS



Mycophenolate Mofetil versus Cyclophosphamide for
Induction Treatment of Lupus Nephritis | ., soc nephoi 20 11031112, 2009

Gerald B. Appel,* Gabriel Contreras,” Mary Anne Dooley,* Ellen M. Ginzler,5
David Isenberg,! David Jayne,7 Lei-Shi Li,** Eduardo Mysler,'" Jorge Sanchez-Guerrero,**
MNeil Solomons,5% David Wofsy,' and the Aspreva Lupus Management Study Group

Mycophenolatemore effectiveonly in other (mostly black) patients

1

- Ay oophanclate mofotil
I:I Imtravenous cyclophosphamids
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E 70 P08
— &0
=
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Figure 2. Response rates of study populatomn and by racial
group.



Mycophenolate Mofetil versus Cyclophosphamide for
Induction Treatment of Lupus Nephritis

J Am Soc Nephrol 20: 1103-1112, 2009.

Gerald B. Appel,* Gabriel Contreras,™ Mary Anne Dooley,* Ellen M. Ginzler,5
David Isenberg,! David Jayne," Lei-Shi Li,** Eduardo Mysler," Jorge Sanchez-Guerrero, ¥+
MNeil Solomons,$% David Wofsy,' and the Aspreva Lupus Management Study Group

No difference in mortality and all AE, different drug specificAE

Table 4. Incidences of adwverse events reported by = 10%:
of patients™®

Patients Whaoa Experienced
at Least One AE

Faramataor
% T B M i

fr = 1&854) fr = 180O)

D eaths F (A F 5 (Z.8)
T rawals as a result of A= _-_-'m m
All AEs 177 (T8 .2) 177 (F5.0O)
diaccbhog it ] P B
headachs =8 (20.7) AF (ST )
paripharal edaema 25 (1909 IO (15.7)
arthralgia =29 (15.8) A3 (ZF3.F)
MNauuss= 27 {(14a.7) == (45-&:-1
hwypertensicn =& (14a4.1) =S (1=2.F)
nasopharyngitis 5 (13 .5) FF L1510
vormiting == (1 =F.5]) S8 (3 F .80

cowag b 249 (1209 15 (8.9)

armarmia 23 (1Z2.5) 12 (&7
alopaecia =0 {1 0.%) & [(BS. &)

P P —— Paim 19 (10.3) 13 (7. .2)

back paim 1= (10.3) 15 (B.9)

mus=cle spasms 1< (10, 3] 17 (<. 4]
rash 1= (10.3) =1 (11.7F)

urinary tract infecticon 1= {(10.3] 17F (<47




The effects of cyclophosphamide and mycophenolate on end-stage

renal disease and death of lupus nephritis EET——

HS Koo', YC Kim2, SW Lee?, DK Kim?2, K-H OhZ, KW Joo?2, YS Kim?2, C Ahn?, JS Han?, S Kim?* and HJ Chin*

Despite the same short-term response to MMF and CPH,
higher risk of ESRD in MMF treated pts

Table 3 Assessment of renal response between the two groups

MAMF (n=19) CYC (n=49) p-value
Complete Remission 9 (47.4%) 19 (38.7%) 0.374
Partial remission 1 (5.3%) 9 (18.4%)
No response 9 (47.4%) 21 (42.9%)

1.0—] 4—-*--0--00—0--.0-”%-0—0—0*—0-0"‘
e o o o - -
© - I Cyclophosphamide
S o8
o
=2 . -+
=
< il Mycophenolate mofetil
@
L9
<, 0.4—
m
w
s
= 0.2— Log rank, p-value = 0.004
0.0
C'i 2‘4 4'B< o 7‘2 9'6 Ié(-) it'ld
Follow-up duration (Months)
Cyclophosphamide 51 40 28 20 13 2
Mycophenolate mofetil 20 15 2 ] 6 3 1




Lupus Nephritis: Induction Therapy in Severe Lupus
Nephritis—Should MMF Be Considered the i
Drug of Choice? Clin ] Am Soc Nephrol 8: 147-153, 2013,

Brad H. Rowvin, * Sarmyvir V. Parikh, * Lee A. Hebert, = Tak AMMao C‘han,* Chi Chiw Mok, Effen AM. Ginzler.® Lai Seong ooV

Pawl Brunetra, ™ Romeo AMaciuca. ™ and SNeil Solormorns~==

Renal outcome in CPH and MMF treated patients

CPH MMF
ESRD-free surival
at 5 years
Koo et al., 2011 100% 81% p =0.04
Treatment failure 4.7% 10% P =n.s.
at 3 years (MMF) (MMF)
(death, ESRD, doubling of
SCr, flare, need for rescue
medication 14.5% 20.1% p=nNn.sS.
Dooley et al., 2011 (AZA) (AZA)




Lupus Nephritis: Induction Therapy in Severe Lupus
Nephritis—Should MMF Be Considered the

- _
Drug of Choice? Clin | Am Soc Nephrol 8: 147-153, 2013,

Brad H. Rovin, * Samir V. Parikh, * Lee A. Hebert, * Tak Mao Chan,™ Chi Chiu Mok, Ellen M. Ginzler,® Lai Seong Hooi
Paul Brunetta, T Romeo Maciuca, ¥ and Neil Solomons**

Conclusions
The bulk of the existing data suggests that, in the short

term, MMF and intravenous or oral cyclophosphamide are
equally_effective induction therapies for severe LN, with
severity defined histologically or as impaired kidney
function. However, these definitions of severity are im-
perfect, and a more explicit definition, including levels of
kidney function and histologic injury, may reveal short-
term differences. Long-term kidney outcome data, while
limited, suggest that cvclophosphamide may preserve yclophosphamide may_preserve
renal function better than MMF. On this basis, we suggest
that MMF cannot yet be considered the drug of choice for
induction therapy of severe LN. Studies to examine this




Successful Treatment of Class V+IV Lupus Nephritis

with Multitarget Therapy
J Am Soc Nephrol 19: 2001-2010, 2008.

Hao Bao, Zhi-Hong Liu, Hong-Lang Xie, Wei-Xin Hu, Hai-Taoc Zhang, and Lei-Shi Li

Treatment with CPH pulsesand CS comparedin 40 pts with IV+V LN
with the combination of MMF, tacrolimus and CS,
completeteremissionmuch more frequent in pts on multitarget treatment

10— Table 2. Multivariate analysis for predictors of complete
remission®

Variable ) 95% Cl

Multitarget therapy 1.795 to 23.386
Positive AMNA 0.008 to 0.255
Chronic index 0.114 to 0620

Q5% confidence interval.

Cumulative probability of complete remission

O =
P =dLirs
O CTxX therapy
; I
0k
_1 I T I | | T
i D L a0 - B0 P

F ol boowr L (immoertis )



Successful Treatment of Class V+IV Lupus Nephritis

with Multitarget Therapy
J Am Soc Nephrol 19: 2001-2010, 2008.

Hao Bao, Zhi-Hong Liu, Hong-Lang Xie, Wei-Xin Hu, Hai-Taoc Zhang, and Lei-Shi Li

On rebiopsy Z activity and
lessexpressedy c hr oni
In pts on multitarget therapy

2% Tabless. Pathological changes after the induction therapy

Before  After Difference
Parameter 1 orapy Therapy  (95%C) |

Active index 106 £50 37221 69411097  0.000
Chronicindex 07 £05 1.7£07 -1.0(-18t0-0.1) 0.028

Not CR (n = 6
Activeindex 7.3+24 45+47 28(-42t098 0344
Chronicindex 1.6+05 42+23 -25(-47t0-0.3) 0032




Multitarget Therapy for Induction Treatment of Lupus Nephritis
A Randomized Trial Ann Intern Med. 2015;162:18-26,

Zhihong Liu, MD; Haitao Zhang, MD; Zhangsuo Liu, MD; Changying Xing, PhD; Ping Fu, MD; Zhaohui Ni, MD; Jianghua Chen, MD;
Hongli Lin, MD; Fuyou Liu, MD; Yongcheng He, MD; Yani He, MD; Lining Miao, MD; Nan Chen, MD; Ying Li, MD; Yong Gu, MD;
Wei Shi, MD; Weixin Hu, MD; Zhengzhao Liu, MD; Hao Bao, MD; Caihong Zeng, PhD; and Minlin Zhou, MD

368 Chinesepts with (mostly classlll -1V) LN randomized to either multitarget therapy
TAC 4 mglday, MMF l1lg/day and CS, or iv CPH (0.75g/m2 each4 weekg and CS

Multitarget therapy more effectivecomparedto iv CPH,
completeremissionat 24 weeks(45.9 vs 25.6%,p < 0.001)

1.00
@ P < 0.001 MT
=
2 0.80 -
g
= 0.60— IvCY
<
O
S 0.40 -
=
=
=2 020 N : :
= e No significant differencein AE rate
OO0 —
I I | I I | I
i 4 =2 12 1& 20 24

WWeek
Patients at risk,
MT 181 175 o8 a7 45 29 20
IvCY 181 176 132 91 71 58 45



Multitarget Therapy for Induction Treatment of Lupus Nephritis

A Randomized Trial Ann Intern Med. 2015;162:18-26.

Zhihong Liu, MD; Haitao Zhang, MD; Zhangsuo Liu, MD; Changying Xing, PhD; Ping Fu, MD; Zhaohui Ni, MD; Jianghua Chen, MD;
Hongli Lin, MD; Fuyou Liu, MD; Yongcheng He, MD; Yani He, MD; Lining Miao, MD; Nan Chen, MD; Ying Li, MD; Yong Gu, MD;
Wei Shi, MD; Weixin Hu, MD; Zhengzhao Liu, MD; Hao Bao, MD; Caihong Zeng, PhD; and Minlin Zhou, MD

Efficacy of multitarget therapy presentover all classesf LN

A MT B IVCY

0.8 — T

N
N vt

| T [ | | T [ | | | [ |
181 181 10 9 74 76 32 37 19 r 46 52

All m A7) W n+v v+

Complete Remission Incidence

Patients, n
LN Pathologic Class Subgroup by Treatment



Multitarget Therapy for Induction Treatment of Lupus Nephritis
A Randomized Trial Ann Intern Med. 2015;162:18-26,

Zhihong Liu, MD; Haitao Zhang, MD; Zhangsuo Liu, MD; Changying Xing, PhD; Ping Fu, MD; Zhaohui Ni, MD; Jianghua Chen, MD;
Hongli Lin, MD; Fuyou Liu, MD; Yongcheng He, MD; Yani He, MD; Lining Miao, MD; Nan Chen, MD; Ying Li, MD; Yong Gu, MD;
Wei Shi, MD; Weixin Hu, MD; Zhengzhao Liu, MD; Hao Bao, MD; Caihong Zeng, PhD; and Minlin Zhou, MD

368 Chinesepts with (mostly classlll -1V) LN randomized to either multitarget therapy
TAC 4 mglday, MMF l1lg/day and CS, or iv CPH (0.75g/m2 each4 weekg and CS

Adverseeventsrate similar in pts on the multitarget therapy

Table 2. Adverse Experience Data for Multitarget Therapy and Intravenous Cyclophosphamide Therapy*

Type of Adverse Event Multitarget Intravenous Cyclophosphamide
(n=181),n(%) (n=181),n(%)
Serious
Fneumonia .Y U.6
Varicella zoster virus 2(1.1) 1(0.6)
Upper respiratory tract infection 2(1.1) 0
Skin and soft tissue infection 0 1(0.6)
Epilepsy 1(0.6) 0
Septicemia 0 1(0.6)
Doubling of serum creatinine level 1(0.6) 0
Pregnant 1(0.6) 1(0.6)
All (includes serious) 21 (50.3) 95 (52.5)
Infections 51(28.2) 46 (25.4)
Varicella zoster virus 12 (6.6) 6(3.3)
Herpes simplex 3(1.7) 4(2.2)
Pneumonia 11(6.1) 5(2.8)
Urinary tract infection 3(1.7) 5(2.8)
Skin and soft tissue infection 1(0.6) 4(2.2)
Upper respiratory tract infection 23(12.7) 22(12.2)
Other infections 6(3.3) 3(1.7)



Cyclosporine A or intravenous cyclophosphamide for
lupus nephritis: the Cyclota-Lune study " “"

J Zavada'-*, SS Pesickova™*, R Rysava®, M Olecjarova', P Horak?., Z Hrnd¢iir?, I Rychlik®, M Havrda’®, J Vitova®,
J Luka&”, J Rovcuskjf?, D Tcg_.zova], J Bohmovwva®, J Zadrazil®, J Hana®, C Dostal' and V Tesar"

40 pts Caucasiampts with proliferative LNrandomized
to the initial treatment with ivCPHor CyA

Table 1 Baseline characteristics of the patients
O <y A
FPararrmeter (= 270 (= J§%) P vl e
Gender — MW EF 6515 5/14 1
LN class — Ja TSl o i 4 0O.37
Patholooical activity index O .3 42 O D9 & 2 H 0.9 1
Patholomical chronicity index 3.5 425 gy 5= 2 4 075
Moe (vears) S = e L B
Serum creatinine ool 1) H3I B4+ 227 BT 225 i
Creatimine clearanoce (/s 1. 73 ) 1 4G =047 1.36 = (h_ 42 .S
| - p—— - S S - ,- > - -

Serum alburmin 29 6 £ 6.6 20949 O .59
Serum O3 (=/1) .54 =027 D58 =027 .63
Serurm 4 (o 1) & == (h (b3 o == (03 L
Swvstolhic blood pressure (rmumnmH =) 1271 =173 128.5 =121 o 77
INiastolic blood pressure (oo Hez) H21.2 =4 10_.7 HO B 4 5_ 56 D_= =
SLEIDDAIL 19 9 & 7.9 19. 3 4+ 4.5 .7 6
MNMon-renal SLEIDD AL 1.2 =% 7_1 7 4= 3.7 L=
Hematuria present/absent 1o S 14,5 .25
Anti—-AdAsIDMNSA posiove,/ mnesative 156G 18/1 L=
Looww (3 /muormmal C3F 165 16,3 .41
Loow C4 /mormal 4 16/S 1,3 .41
ACELI or ARB used 1,21 14,/1% .2




Cyclosporine A or intravenous cyclophosphamide for
lupus nephritis: the Cyclota-Lune study " “"

J Zavada'+*, SS Pesickova™*, R RySava®, M Olejarova', P Horak?, Z Hrn¢it?, 1 Rychlik®>, M Havrda®, J Vitova®,
J Lukac’, J Rovcnskj}f?, D T{:gznva', J Bohmova®, J Zadrazil’, J Hana®, C Dostal' and V Tesar

Remissiomand responsecomparable @ Puin CyAlimb

Table 2 Outcomes of treatment

Month 9 Month 18
Parameter CPH (n=21) (y4d (n=19) p-value CPH (n=21) Cyd (n=19) p-value
Remission 5 (24% 5 (26% (.86 3 (14% 7 (37% (.15
ResEnnse 11 (52%) 5 (43%) (.32 5 (38%) 11 (38%) (.21
Remussion or Response critenon met

— stable/improved serum creatinine 18 (86%) 9(47%) 0.02 12 (57%) 11 (58%) 0.96

~ 50% decrease in unnary protein* 13 (62%) 16 (84%) 0.4 11 (52%) 14 (74%) 0.16

— unnary protem <0.3 8 (38%) 13 (68%) 0.06 8 (38%) 14 (74%) 0.02

— Inactive urmary sediment ) 0 0 . Tk 0 ,

— normal/improved C3 18 (86%) 15(79%) 0.57 16 (76%) 16 (84%) 0.53
Treatment failure 7(33%) 3(16%) 0.28 6 (29%) 3 (16%) .46
Treatment failure criterion met

— serum creatinine (increase >50pmol/l) 1 (5%) 0(0%) 1.00 2(10%) 1 (5%) 1.00

— urinary protein =3.5g/24h 2(9%) 0 (0%) 0.49 2 (10%) 1(5%) 1.00

— persistent nephritic u-:tivitj,fh 4(19%) 3(16%) 1.00 4 (19%) 1 (5%) .34




Cyclosporine A or intravenous cyclophosphamide for
lupus nephritis: the Cyclota-Lune study " “"

J Zavada'-*, SS Pesickova™*, R Rysava®, M Olecjarova', P Horak?., Z Hrnd¢iir?, I Rychlik®, M Havrda’®, J Vitova®,
J Luka&”, J Rovcuskjf?, D Tcg_.zova], J Bohmovwva®, J Zadrazil®, J Hana®, C Dostal' and V Tesar"

Leukopenian in pts on CPH- BPandtemporary - Screaton CyA

Table 4 Adverse events (patients who experienced at least one
adverse event)

(o Cyv.A
Paramerer n (" %a ) n (%o}
Deaths 0 (0%a) 0 (0%a)
Leukopenia 4 (20%%) 2(11%%)
AT LOss R ) ———amhoa —
Increased facial hair 0 (0%a) 1 (5%a)
Increased blood pressure G (29%0) 10 (53%0)
-~menorrnea ... @@ B___-TrmmymmonorvaT
‘T ransient increase 1N _serum creatinine (0 (0 S 3 (1 6%
Generahzed seizure 0 (O0%a) 1 (5%a)
Herpes Zoster infection 2 (10%%) 1 (5%%)
Unnary tract infection 1 (5%%) 1 (5%%)
Sepsis 1 (5%%) O (0%a)
Perianal abscess 0 (0% 1 (5%0a)
Transient ischemic attack 0 (O%5) 1 (5%%)

CPH. cvclophosphamide; Cv A, Cyclosporine A



Cyclosporine A or intravenous cyclophosphamide for
lupus nephritis: the Cyclota-Lune study " “"

J Zavada'+*, SS Pesickova™*, R RySava®, M Olejarova', P Horak?, Z Hrn¢it?, 1 Rychlik®>, M Havrda®, J Vitova®,
J Lukac’, J Rovcnskj*?, D T{:gznva', J Bohmova®, J Zadrazil’, J Hana®, C Dostal' and V Tesar

In 40 Caucasianpts cyclosporinesimilarly effectivecomparedto iv CPH pulses

Swystolic blood pressure Serum creatinine
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Extended follow-up of the CYCLOFA-LUNE trial comparing
two sequential induction and maintenance treatment regimens for
proliferative lupus nephritis based either on cyclophosphamide or

on cyclosporine A Lupus (2013)

J Zavada'?, S Sinikka Pesickova’, R Rysava~, P Horak”, Z Hrncii". J Lukad®, J Rovensky”, J Vitova®, M Havrda’,
I Rychlik’, T B&hmova®, V Vlasakova®”, T Slatinska'?, T Zadrazil®, M Olgjarova', D Tegzova' and V Tesar~

ExtendedFU(7.7 years availablein 38pts,
without significantdifference betweenboth limbs
Table I Long-term renal outcomes in patients enrolled i the CYCLOFA-LUNE trial with available extended follow-up data

All (n=38) CPH (n=19) Cyd (n=19)
Age, years, mean (3D) 39(10) 37(3) 38 (8)
Female, n 277 13 (66) 14(74)
Follow-up, years, median (range) 17(50-103) 14(50:97) 8.3(53-103)
50% increase in creatinine concentration 5(13) 3(16) 2(11)
Non-sustained doubling of the creatinine concentration 2(5) | (5) 1 (5)
Sustained doubling of serum creatining 2(3 | (3 | (3
End-stage renal disease 2(9) 1 (5) 1(5)
Current serum creatinine, wmol/l 67(19 1123 63 (15

Current 24 h proteinuria, ¢ 0.4(0.) 0.5(0.5) 04(0.7)




%CNi

Voclosporing a new CNIwith more predictablerelation
betweenits plasmalevelsand calcineurininhibition

X ;z

/\(\N

ISAQ0-16: ISA247 C, vs %Calcineurin

Inhibition
100 ;
. Voclosporin
75 =
- [ ]
L T - - n " " -
50 - o’ " "
- ]
= . ™ Emax = 96.2 + 15.1%
VAL, EC50 = 161.8 * 54.5 ng/mL
25 s R=0.71
4 . - AIC = 446.3
.l
[}
]
0 T T T T T 1
0 100 200 300 400 500 600

ISA247 C; (ng/mL)

ISAQ0-16: CsA C, vs %Calcineurin
Inhibition

100~

757

254

Cyclosporin

Emax = 66.6 * 8.4%
EC50 = 121.7 + 72.7 ng/mL
R=0.34

AIC = 582.9

25'0 500 75;0
CsA C, (ng/mL)

T T 1
1000 1250 1500



AURALYV Trial

a{ dz00S&aaFdzZ ¢NBFGYSYylad 27
with Voclosporire

Pendergraftet al., ASNKidney Week 2016, November 19 in Chicac

Sudy enrolled 265 patients who were randomized to receive eithier
23.7 mg or 39.5 mg ofoclosporintwice daily, or placebo.

The experimental treatment was taken as an ata to the standard care
with mycophenolatemofetil and steroids(forced taperto 5 mg byweek 8).

After 24 weeks of treatment32.6%o0f patients in the lowdose group
and 27.3% of those in the higtilose group achievedomplete remissior)
compared t019.3%in the placebo groudOR = 2statistically significany.

Both voclosporindoses were also better than placebo
In achieving partial remission



Outline of the lecture

3. Biologictreatment in LN



Table 2. Treatment A pproaches for SLE.®

SAspiring
Glucocorticoid s
IrmmMmunosuppressive agents
Cywclophospharmide
M ethotrecatse

Sz athioprine

FModulaticn of B-cell function or Nurmbers
T Recstablishrment of tolerance |||
E-cell depletiom
EB-cell-directed cytokines
Blockade of B-lyrmphocyte stirmulator (belimumab) 4
T AT I—irmirrmurnes sloabulim (atacicept]
Blockade of thhe interleukin-& receptor (tocilizurmab)
Elockade of C A0 lig=mnd
CTLAA —irmrmune =lobulim
Elockadse of inducible costirmulator
FReestablishment of tolerance in T cells
L Autoantimen derived peptides |||
Elockade of type | interferom

Imnhibiticomn of toll-like recepoor
Iy droxychloroguiner
FHorrmone rmanipulaticon (de droepiandrostercrne
P odulaticrn ot cell EiEnalinE
Spleen tyrosimne kinase (fostamatinibk)
Jarnus kinase=
Rho kinase
Calcium fcalmodulin-dependent protein kimnase W
Calcimnewurin (dipyridarmole])

FMammaliamn target of rapamycin (sirclirmus)

Systemic Lupus Erythematosus

George C. Tsokos, M.D.
M Engl ] Med 2011;365:2110-21.




Success and failure of biological treatment in systemic lupus
erythematosus: A critical analysis

Journal of Autoimmunity 74 (2016) 94—105

Mariele Gatto, Francesca Saccon, Margherita Zen, Silvano Bettio, Luca laccarino,
Leonardo Punzi, Andrea Doria”
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B-cell depletion in the treatment of lupus

n e p h r | t | S Nat. Rev. Nephrol. advance online publication 17 July 2012: doi:10.1038/nrneph.2012.141

Jon W. Gregersen and David R. W. Jayne
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B-cell targeted therapeutics in clinical
d e\fe I 0 p m e n t Arthritis Research & Therapy 2013, 15(Suppl 1):54

Stephan Bluml'?, Kathleen McKeever®, Rachel Ettinger?, Josef Smolen'* and Ronald Herbst*®
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B-cell depletion in the treatment of lupus

nep hritis Nat. Rev. Nephrol. advance online publication 17 July 2012: doi:10.1038/nrneph.2012.141
Jon W Gregersen and David R. W. Jayne

Veryvariableefficacywith at leastpartial response in 501006 pts with (mostly) refractory LN

Jonsdotir et al.42 [T

Lateef et a/.39 """
Catapano et a/.?" . Ve
Sfikakis et al.33 —
Boletis et g/.28 [ ey
Pepper et al 27 [ [t
Lindhelmeta/l4t [ """ 4
Melander et al.2° —{ [ g
Arce-Salinas et a/.25 [y |
O Complete response 0 2|5 EID T|5 1 {l}r_}

B Partial response
O No response Proportion of patients (%)



Efficacy of rituximab in 164 patients with biopsy-proven lupus nephritis: Pooled data
from European cohorts

Candido Diaz-Lagares 2, Sara Croca ", Shirish Sangle ©, Edward M. Vital 9, Fausta Catapano “J, _
Asustin Martinez-Berrioixoa f, Francisco Garcia-Hernandez =, José-Luis Callejas-Rubio b Javier Rascon ',
David D'Cruz <, David Jayne ©, Guillermo Ruiz-Irastorza f, Paul Emery 9, David Isenberg =,

Manuel Ramos-Casals 2%, Munther A. Khamashta © . . . .

and The UK-BIOGEAS Rewis 1 Autoimimuni ty Reviews 11 [2012) 357-364

Therapeutic response toRTX in 2/3 of pts with LN

Table 1
Baseline characteristics at diagnods of lupus nephritis in 164 patients treated with ritwdmab. Data presented in all cases and separated acconding to the renal biopsy,

MlpatensN=160  TypeNN=%  TypellN=26  TypeVN=20  MixedtypsN=19  TypellN=6

Therapeuticresponse (6
-(omplete remision 16(174
-t emison i
-No esponge ]
Therapeulifresponse(12m)"
-(Omplete emission 38/126 305
- Fa i3l FemIsson /100314
-No esponge




Rituxinmab Therapwy in Lupus Wephritis: Current

Clinical Evidence N
Clinic Rev Allerg Immunol 2011 40:159-169
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Response tdRTX different in different classeof LN
- better response in typdll comparedto type IV
(analysisof 106 pts)
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HFifficacy and Safety of IRituxitTrmaiab 1 Patients
W Iithh Active Proliferative T . upus INephrritis

The T apus INephritis Aasscessimaemnt With IRituxirmab Stouadwyw

Brad H. Rovin,! Richard Furie,> Kevin Latinis,” R. John L.ooney,4 Fernando C. Fervenza,’
6 : 7 : 7 7 7
Jorge Sanchez-Guerrero,” Romeo I\é[acmca, David Zhang, _Jay P. Garg,” Paul Brunetta,” and ARTHRITIS & RHEUMATISM
Gerald Appel,” for the LUNAR Investigator Group Vol. 64, No. 4, April 2012, pp 1215-1226

144 pts with LN Il -1V on CSand MMF randomizedto RTX,
or placebowith a FU of 52 weeks
No significant difference in remissionrate and renal responserateé

A Eﬂ_ B
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EHEifficacy annd Safety of RituxirTrmiab 1 Patients
W Iithh Active Proliferative T . upus INephrritis

The T apus INephritis Aasscessimaemnt With IRituxirmab Stouadwyw

Brad H. Rovin,! Richard Furie,” Kevin Latinis,> R. John Looney,* Fernando C. Fervenza,’
Jorge Sanchez-Guerrero,® Romeo Maciuca,” David Zhang,” Jay P. Garg,” Paul Brunetta,” and

| C3 (% change from baseline)

Anti-dsDMA (% of baseline)

Gerald Appel,® for the LUNAR Investigator Group

é but, inptstreated with RTX

yC3a anti-dsDNA é

Too short FU in pts with relatively mild diseas
and strong background therapy?

Low number of pts?
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ARTHRITIS & RHEUMATISM
Vol. 64, No. 4, April 2012, pp 1215-1226
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Probablepredictorsof the response toRTX

Ethnicity

Geneticfactors(Fc lHIAor ILZ IL21polymorphism)
Efficacyof B celldepletion (RTXevels

Numberof cyclesof RTXreatment (duration of B
celldepletion)

Concomitanttreatment (CPHoetter than MMF?)
Classf LN

Crescents

Proteinuria

Renalfunction



Peripheral Blood B Cell Depletion after Rituximab and

CO mplete Response m Lu pus N eph rltlSCJASN ePress. Published on August 8, 2018

Liliana Michelle Gomez Mendez,' Matthew D. Cascino,” Jay Garg,~ Tamiko R. Katsumoto,” Paul Brakeman,’
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In a post-hoc analysisof 68 pts from LUNAR trial
only 78% of pts achievedcompleteB cell depletionduring FU
Ptswho achievedB cell depletion - Z proteinuria and =~ anti-SmAb

Table 2. Comparison of baseline characteristics of patients from the LUNAR trial treated with rituximab who achieved complete
peripheral depletion versus those who never achieved complete peripheral depletion

Characteristics Complete Peripheral Depletion, Incomplete Peripheral Depletion,
n=53 n=15
Age, yr, mean=SD 328 3110
Women 48 (90%) 11 (73%)

Duration of lupus nephritis, mo, median (range)
Race

10.5 (0.4—210)

17.8 (0.4—130)

White 15 (28%) 4 (26%)
Hispanic 21 (39%) 6 (41%)
Black 15 (28%) 4 (26%)
Asian 2 (4%) 1 (7%)
Biopsy class
Class III only 6 (11%) 2 (13%)
Class IIl and V 11 (21%) 5 (33%)
Class IV only 28 (53%) 7 (47%)
Class IV and V 8 (15%) 1 (7%)
Baseline CD19, cells/ul, median (range) 166 (11-1477) 106 (20-1839)
Creatinine, mg/dl, mean=5SD 0.95x0.4 1.17x=0.5
eGFR, ml/min, mean*=SD 79+33 5824
Urine protein/creatinine ratio, mg/mg, mean®=5D 3.3x23 5.2x2.45
Albumin, g/dL, mean®=SD 2.8x0.67 2.1*=0.87
Nephrotic syndrome present 15 (28%) 11 (73%)
g5, g/ L, median (range) 9.9 (3.4-22) 7.0 (1.2=20)
C3, mg/dl, median (range) 69 (23-151) 59 (32-130)
C4, mg/dl, median (range) 13 (5—42) 9.5 (5-24)
Anti-dsDNA positivity 42 (80%) 13 (87%)
AnH-Smith nositivity 17 (32°0) 1 (7°5)
BAFF levels, ng/ml, median (range) 3.1 (0.1-19) 3.5 (1.4-24)

Peak rituximab levels, pg/ml, median (range)

456 (290-1070)

386 (293-565)
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Time courseof completeB cell depletion and completeresponse
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Completeremissionmore commonin pts who achievedcompleteB cell depletion
at week52and 78
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Completeresponseassociatedwvith achieving
completeB cell depletion and its duration

Table 3. Univariable logistic regressions assessing whether characteristics of complete peripheral depletion associate with complete
response at week 78

Complete Response, ~ Unadjusted Odds Ratio

Characteristics N (%) (95% CI) PValue
Complete peripheral depletion 5.8 (1.2to 28) 0.03
chieved (1=

Never achieved (n=15) 2 (13)
Duration of complete peripheral depletion 41(15t011) 0.008

= n=

<71d (n=34) 8(30)
Each incremental delay of 30 d to complete peripheral depletion 53 (78) 0.89 (0.81 to 0.98) 0.02

95% CI, 95% confidence interval.
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CompleteB cell depletion associatedwvith proteinuria,
anti-SmADb and rituximab levels

Table 4. Multivariable logistic regression model including the
three variables that significantly associated with complete
peripheral depletion by week 78 when evaluated in a univariable
model

Variables Odds Ratio (95% CI) P Value

Baseline nEEhrnt'ic 0.12 !D.DS to {].5[}! 0.004
syndrome

LBaseline anti-Somith 138 (0 d4ftol136) 002
pﬂﬂiti"i.? i1::§,F

Each 100 /ml increment 2.3(0.98 to 5.2) 0.05
above 440 ,ug? mil in peaE

rituximab levels




Efficacy of rituximab in 164 patients with biopsy-proven lupus nephritis: Pooled data
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Take-home messages

« IRi uximab in lupus nephritis ( LN ) currently seems to be good in real
life, but bad in controlled trials.

« We present the results of the use of rituximab in 164 patients with
biopsy-proven LM, the majority refractory to standard therapies, with
a clinical response in two thirds of patients at both 6 and 12 months,
and a rate of CR of 27% at 6 months rising to 30% at 12 months.

« We found a different rate of response according to the ISN/RPS his-
topathological classification, with a 4-fold higher rate of CR at

12 months in_patients with _mixed proliferative-membranous LN
JOUE ) in comparison with those with eV LN [ 16%E).

« The main baseline features associated with not achieving CR were
nephrotic syndrome and renal failure.




B-cell depletion in SLE: clinical and trial experience
with rituximab and ocrelizumab and implications

for study design
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Table 5. Adverse events reported in published studies® Cardiac
during or after rituximab-induced B-cell depletion therag

Infections

Haematological

Pulmaonary

Pneumonia®

Shingles®

Thigh abscess, subcutaneous abscess Neurological
Urinary tract infection

Septicaemia Skin
Psuedomonas infection
Staphyloccal abscess
Streptococcal viridans infection Miscellaneous
Necrotising fasciitis

Fatal histoplasmosis

Neutropenia®

Pneumonia

Pulmonary haemaorrhage

Pulmonary embaolism

Respiratory failure®

Breathlessness

Arthritis Research & Therapy 2013, 15(Suppl 1):52

Cardiac failure

Fatal pancarditis®
Pericarditis

Tachycardia

Insomnia

Transient ischaemic attack
Localised or widespread rash®
Pruritis

Urticaria

Infusion reactions®

Serum sickness reaction
Hypogammadglobulinaemia
Anaphylaxis

Deep vein thrombosis
Dyspepsia

Malaise

Pyrexia

Polyarthralgia
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In proliferative LNRTXrecommended

Arthritis Care & Research
Vol. 64, No. 6, June 2012, pp 797—-808

only asan off-label treatment of pts refractory to CPHand MMF

MMF 2-3 gm a day for 6 months™
(preferred to CYC in African Americans
and Hispanics)

PLUS
GC IV pulse x 3 days then prednisone
0.5-1 mg/kg per day tapered after a
few weeks to lowest effective doset

CYC

PLUS
GC IV pulse x 3 days then prednisone
0.5-1 mg/kg per day tapered after a
few weeks to lowest effective doset
(with 1 mg/kg/day if crescents seen)

(1 mg/kg/day if crescents seen)

High-Dose CYC
500-1,000 mg/m~
BSA IV every
month x 6

Low-Dose CYC
500 mg IV every 2 weeks x 6
followed by maintenance with
oral MMF or AZA (regimen for
whites with European
background)

6 mos

I 6 mos

I Improved

Not Improved

MMF 1-2 gm/day CYC (low or high)
OR -+
AZA 2 mgag/kg/day +/- Pulse GC then
daily GC

Not Improved

MMF 2-3 gm
daily for 6 months
+
Pulse GC then
daily GC

Improved |

MMF 1-2 gm/day
OR

AZA 2 ma/kg/day +/-

low-dose daily GC
low-dose daily GC

' I

Improved Not improved

Rituximab

Not Improved

Rituximab

Improved |

Maintenance
MMF 1-2 gm/day
OR

Or Maintenance Or
MMF 1-2 gm/day
OR

Calcineurin
inhibitors

AZA 2 mg/kg/day %

+/- low-dose GC GC

Calcineurin
inhibitors

AZA 2 mg/kg/day
+/- low-dose GC +
GC




B-cell targeted therapeutics in clinical
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Belitmurmab: targeted therapyv for lupus
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BlockingBlyS(BAFEFwith belimumabresultsin the apoptosisof B cells

Apoptosis of
B cells

-t: Belimumab ‘
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A Phase 111, Randomized, Placebo-Controlled
Study of Belimmumab, a Monoclonal Antibody
That Inhibits B LLymphocyte Stimulator, in
Patients With Systemic [LLupus Eryvthematosus
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ARTHRITIS & RHEUMATISM

B L I S S _ 7 6 Vol. 63, No. 12, December 2011, pp 39183930

In 819 mostly white pts with SLE
with SELENA/SLEDAI > 6 belimumab (10 mg/kg)
achievedSRI response iIN43.246 pts comparedto 33.5%
In placebo limb (p< 0.02

Table 1. Baseline demographic and clinical characteristics of the treated patients*

Placebo Belimumab 1 mg/kg Belimumab 10 mgkg
Characteristic (n=1275) (n=271) (n=1273)
Female, no. (%) 252(91.6) 253(934) 259 (94.9)

Race, no. (%)T
ln ipenous American 36 131 33 122 125

i I (4.0) 6 (2. 2) i (4.{})
Hispanic or Latino origin, no. (%)§ 55(20.0) 62(22.9) 56(205)
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High C4 (a C3) In pts treated with belimumab

B p<0.001
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~
- 38.5%
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Much more pronounceddecreaseof anti-ds-DNA
In pts treated with belimumab

p<0.001



