Lupus Nephritis — Clinical Research

Approach to Lupus Patients With
Advanced Renal Failure
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Systemic Lupus Erythematosus

“Lupus Erythematosus” was
introduced in 19t century to describe
skin lesions.

100 years later, a systemic disease
with aberrant autoimmunity

Prevalence- 1 case per 2000
population; 322,000 cases in the US

Incidence higher in African
Americans, Hispanics, and Asian
ancestry.

4 year survival rate- 50% in 1950s
15 year survival rate- 80% in 2012




Lupus Nephritis JE/&' S %

.. _Pleural Butterfly rash
-4 effusions

0 Kidney involvement occurs in
up to 50% of patients with SLE.

0 It usually occurs within first 5
years of diagnosis of SLE.

Heart
problems

Lupus ‘ \
nephritis -
Symptoms of
systemic lupus
erythematosus
may vary widely
with the individual

0 Renal involvement can occur % Arthritis

before ACR criterion for SLE is
. : ) Raynaud's
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Lupus Nephritis

Clinical feature of patients with lupus nephritis

Feature %
Proteinuria 100
Nephrotic syndrome 45 to 65
Granular casts 30
Red cell casts 10
Microscopic hematuria 80
Macroscopic hematuria 1to2
Reduced renal function 40 to 80
Rapid declining renal 30
function

Acute renal failure 1to2
Hypertension 15to 50
Hyperkalemia 15
Tubular abnormalities 60 to 80

5

Cameron et al:JASN 1999
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A Production of Autoantibody Immune

complexes

Plasma e, % I
.", The roles of B cells in
.Ce" Y Autoantlbodles

*Immune complex formatlon I u pus pathogEHESis'

*Complement fixation Kidney
*Activation of effectors deposition
*Glomerulonephritis

B cells have multiple roles in

B Presentation of Autoantigen to T cells

autoimmunity through
o __ ) (A) ability to produce
ool N aL!toant_lbodles and _
; £ (B) via their role as antigen-
LBy presenting cells and

o : (C) as producers of
*Activation of autoreactive T cells - .
*Cytokine production inflammatory cytokines.

*Extra help for autoreactive B cells

*Effects on stroma
*Activation of acute phase response
*Expansion of hematopoietic progenitors
*Recruitment/activation of leukocytes
*Inflammation

*Inhibition of T, differentiation

Timothy A. Gottschalk, Front Immunol. 2015; 6: 550.
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Lupus Nephritis Predicting Outcome

Proliferative GN with necrosis Cellular Crescent
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Progression of Lupus Nephritis to ESRD
-Risk Factors and Associations

African American, Asian and Hispanic ethnicity
Creatinine > 140umol/L or >1.83 mg/dL

Nephrotic range proteinuria //'
Delayed kidney biopsy

Younger age Progression
Male gender of lupus
Anti-Ro antibodies nephritis
Pathology: MPGN (WHO Class 1V, tubular to ESRD

atrophy)

Lack of access to medical care
Poor response to immunosuppressive therapy
Comorbidities: hypertension, diabetes mellitus,
high body mass index

Maroz N, American Journal of the Medical Sciences.
346(4):319-323, 2013.



Lupus Nephritis and ESRD

m Approximately 10 to 30 percent of patients
with proliferative lupus nephritis progress
to ESRD (Appel GB Am J Med. 1987;83(5):877).

m Mean age at ESRD onset was 41 years;
81.6% of the patients were women and

49.5% were African American. (costenbader KH,
Arthritis Rheum. 2011,63(6):1681.)



Lupus Nephritis
High Risk for Mortality

= Hong Kong:
= Lupus nephritis: 6-fold increase in mortality compared with
the general population.

= Lupus ESRD: 26-fold excess in the risk of death, which is
more than twice the risk associated with malignancy or

cardiovascular disease in these patients.
Yap DY, Nephrol Dial Transplant. 2012 Aug;27(8):3248-54

m USA:
= In 12,344 individuals with incident Lupus ESRD in USRDS
data (1995 — 2006) - not reduced in Standardized Mortality

Ratio during this 12-year study period.
Costenbader KH, Arthritis Rheum. 2011; 63:1681-1688.



Evolution of Accepted Immunosuppressive Therapies
For Treatment of Lupus Nephritis

Immunosuppression Year Renal Replacement
Advancements - Advancements
Belimumab 2011
Rifuximab 1997
Tacrolimus 1984
Cyclosporine 1978
1974 1% report of hemodialysis use in LN-ESKD
1971 2" report of kidney transplantation in in LN-ESK
1965 1# report of kidney transplantation in in LN-ESK
1964 1# report of peritoneal dialysis use in LN-ESKD
Azathioprine 1961
Cyclophosphamide 1950
Adrenocorticotropic hormone, Prednisone 1949

Maroz N, American Journal of the Medical Sciences.
346(4):319-323, 2013.



Treatment for Lupus Nephritis

= Non-immunosuprressive therapy
= Angiotension inhibition: ACEi, ARB for Proteinuria
= BP control
= Lipid Lowering
= Immunosuppressive therapy
= Patients with proliferative classes of lupus nephritis need
immunomodulatory treatment to turn off the immune

SySte m. induction maintaince
cyclophosphamide cyclophosphamide
Mycophenolate mofetil Mycophenolate mofetil
Rituximab Rituximab
Steroids Steroids
Cyclosporine
Azathioprine




Kaplan—Meier survival curve for the development of renal
involvement as a function of the use of ACE inhibitors.
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Aliskiren attenuates proteinuria in mice with lupus nephritis by a
blood pressure-independent mechanism

T-H Yen', H-Y Yang', Y-H Yeh?, P-H Chu?, C-J Wen®, J-F Fu*, I-K Wang’, C-C Liang’, C-T Chang’, K-H Chen’,

Y-C Tian', C-C Hung', J-L Lin' and C-W Yang'
'Kidney Research Center, Department of Nephrology, Chang Gung Memorial Hospital and College of Medicine, Chang Gung University, Taiwan;
?First Cardiovascular Division, Chang Gung Memorial Hospital and College of Medicine, Chang Gung University, Taiwan; *“Molecular Imaging
Center, Chang Gung Memorial Hospital, Taiwan; “Department of Medical Research, Chang Gung Memorial Hospital, Taiwan; and *Department
of Nephrology, China Medical University Hospital and College of Medicine, China Medical University, Taiwan

Lupus (2013) 22, 180-189
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Chan, T. M. (2014) Treatment of severe lupus nephritis: the new horizon
Nat. Rev. Nephrol. doi:10.1038/nrneph.2014.215
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Biologic therapies for lupus nephritis
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Wmmune complexes

/ Endothelium
Basement
membrane
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Tissue fibrosis

Chan, T. M. (2014) Treatment of severe lupus nephritis: the new horizon
Nat. Rev. Nephrol. doi:10.1038/nrneph.2014.215
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o _ » LUNAR trial designed to \
The pathogenesis, diagnosis and treatment of lupus nephritis assess safety and efficacy
Noa Schwartza,*, Curr Opin Rheumatol. 2014 September ; 26(5): 502-509 m@n::msmﬂg:x’ '
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An Era of MicroRNA as Biomarker
and Target for Treatment

Review Article

MicroRNAs Implicated in the Immunopathogenesis of
Lupus Nephritis

Cristen B. Chafin R E V | E W S

MicroRNAs in Kidney physiology and disease

Piera Trionfini, Ariela Benigni and Giuseppe Remuzzi

Abstract | MicroRNAs (miRNAs) are small non-coding RNA molecules that regulate gene expression. They have
important roles during kidney development, homeostasis and disease. In particular, miRNAs participate in the
onset and progression of tubulointerstitial sclerosis and end-stage glomerular lesions that occur in various forms
of chronic kidney disease (CKD). Therefore, miRNAs represent potential new therapeutic targets for a debilitating
disease that continues to increase in prevalence worldwide and for which fully effective therapies are lacking.
Several lines of research aimed at improving common CKD diagnostic tools and avoiding invasive kidney biopsies
have also identified circulating miRNAs as possible diagnostic and even prognostic biomarkers of kidney disease.
This Review discusses current understanding of the function of miRNAs in CKD, focusing on functions specifically
involved in the transforming growth factor p1 pathway, which is activated in CKD. miRNAs that, according to
available evidence, seem to be involved in diabetic nephropathy, IgA nephropathy, lupus nephritis, polycystic

kidney disease and graft rejection, are also disriissead
Curr Opin Rheumatol. 2014 September : 26(5): 502-509. doi:10.1097/BOR.0000000000000089.

Trionfini, P. et al. Nat. Rev. Nephrol. 11, 23-33 (2015); |

The pathogenesis, diagnosis and treatment of lupus nephritis

Noa Schwartz? ', Beatrice Goilav?", and Chaim Putterman¢d
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Treatment Goal

Long term preservation of renal function
o & P R FOERE A

Prevention of flares
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Avoidance of treatment-related harms
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Improve quality of life and survival
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Value of a Complete or Partial Remission in
Severe Lupus Nephritis

s A complete remission was attained in 37 (43%) patients, a
partial remission in 21 (24%) patients, and no remission in
28 (32%) patients.

m Patients with a complete remission had a lower serum
creatinine and chronicity index compared with patients
with partial or no remission.

] The patient survival at 10 yr was 95% for complete remission,
76% for partial remission, and 46% for no remission.

] The renal survival at 10 yr was 94% for complete remission,
45% for partial remission, and 19% for no remission,

[J The patient survival without end-stage renal disease at 10 yr
was 92% for complete remission, 43% for partial remission,
and 13% for no remission.

Yiann E. Chen et al. CJASN 2008;3:46-53



Patients With Severe Lupus Nephritis
Based on Remission Status
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Treating Patients with Lupus Nephritis

To Cure, not to Kill.



Sepsis is the Leading Cause of Death of Systemic Lupus
Erythematosus Patients in Taiwan

Cause of Death

Sepsis or bacteremia

Beware of Sepsis Acute respiratory failure
as a cause of Nephropathy/ne.phritis
Acute lower respiratory...

death before Shock, non-traumatic
entering ESRD. Hypertensive diseases
(N=302, 2005- Acute cerebrovascular accident

Cancers

2007)

Urological infections
Heart failure

Diabetes mellitus

Peptic ulcer or esophagitis

Acute myocardial infarction

10 15 20 25 30 35 40 459/

o
(S,

Characteristics of Comorbidities and Costs Among Patients Who Died from Systemic

Lupus Erythematosus in Taiwan
Shih-Chao Kang Arch Med Sci. 2012 Sep 8; 8(4): 690-696.



Unmet Medical Needs In Lupus Nephritis:
Solutions Through Evidence-based, Personalized Medicine

(i) How to better predict the individual risk for LN in a SLE patient, or
for CKD/ESRD in a LN patient. TEHHE 7! & &

(ii) How to better identify optimal therapeutic options for an
individual patient. HESLH & JE
(iii) How to better monitor disease activity of SLE and LN

separately to better define response to treatment, and to
dissect ongoing immunologic activity from persistent kidney

damage. BEHIRR/EENME
(iv) How to develop efficient treatments with acceptable or no side

effects. EFRUEE

(v) How to improve the design of randomized clinical trials so that

drugs have a chance to show efficacy. I #E ARG R4 B

Hans-Joachim Anders, Clinical Kidney Journal, 2015, vol. 8, no. 5, 492-502



Unmet need Current strategies Possible future
strategies

EBM

Predict LN in SLE Urine screening Genetic risk stratification

LN class in biopsy SCr,  Genetic risk stratification

Predict CKD/ESRD in LN N
/ proteinuria, BMI (APOL1 in African ancestry)

Response to treatment,

blood pressure, race Re-biopsy, urine proteomics

Assess treatment response SCr, proteinuria, urinary

. . : SLE/autoimmunity biomarkers
on activity sediment

Re-biopsy, kidney injury markers
Renal inflammation
biomarkers

Dissect LN activity from N Re-biopsy, urine proteomics,
. . . SCr, proteinuria
irreversible kidney damage more

sensitive biomarkers on nephron
number, renal reserve,

non-invasive GFR assay

. . Genetic/metabolic risk
Avoid drug resistance - e
stratification
Avoid drug toxicity, . . . ..
. g . Y Adjust dose if needed  Genetic/metabolic risk
especially steroids
stratification, combination of
low-dose immunosuppressants
with anti-inflammatory drugs,
favor
specific drugs over unselective

immunosuppressants

+

+

+ + + +



Current

Unmet need . Possible future strategies EBM PM
strategles
Increase dose of Individualize treatment with specific

Improve response rates o +
unspecific drugs drugs

Preemptive flare prophylaxis based
.y - Maintenance thera i i
Avoid disease flares i py on biomarkers with drugs of low +

with unspecific drugs toxicity, individualize treatment with

Control smoldering Symptom-based

specific drugs

Biomarker-based treatment with

di treatment with toxic drues of low toxicit +
iIsease drugs g V4
Normalize Lifestyle modifications, Efficient control of systemic +
cardiovascular risk statins, aspirin autoimmunity and inflammation
ASTRe UETE R IE Develop more non-teratogenic dru
Avoid pregnancy risks drugs (CYC, MMF, o tionsp E ? +
ACEI/ARB, OAK) P
Trials that demonstrate
efficacy for efficacious - Solve problem of poor recruitment, +

drugs

Biomarker-driven patient selection

Use endpoints that address drug
MoA, avoid add-on design, use
steroid sparing as end point, include
re-biopsy as end point
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Dialysis Modalities in Patients with SLE

m Analysis of the U.S. Renal Data System
data from 1995 to 2006 indicated LN
progression to ESRD in 11,317 patients;

m 85% of these patients were initiated on
HD, 12.2% were started on PD and 2.8%
underwent preemptive kidney
transplantation at the onset of ESRD.



ESRD, Transplantation, and Dialysis in Lupus Nephritis

Alberto J. Sabucedo and Gabriel Contreras, Seminars in Nephrology, 2015, 35(5),
500-508

_ _ o The trend of initial RRT for LN patients with
The change in the standardized incidence ESRD from 1995 to 2006. Black bar shows

rate of ESRD in patients with lupus hemodialysis, light gray bar shows
nephritis peritoneal dialysis, and dark gray bar
shows pre-emptive kidney transplantation



Equal (A) Short-term
and (B) long-term
overall survival of ESRD
3 years patients with lupus
initiating with peritoneal
dialysis versus
hemodialysis in the
matched cohort.

ESRD, Transplantation, and
Dialysis in Lupus Nephritis
Alberto J. Sabucedo and Gabriel

Contreras, Seminars in Nephrology,
2015, 35(5), 500-508

15 years



Assessment of Lupus Activity in ESRD

o In Lupus ESRD population, serologic markers
(Complement and anti-dsDNA) cannot reliably
assess disease activity.

o Clinical alertness to the potential development
of extrarenal manifestations of SLE in ESRD
patients is important.

o Extrarenal manifestation of SLE: alopecia,
arthritis, myositis, pleuritis, pericarditis, fever,
and vasculitis.

o non-renal (nr) SLE disease activity index
(SLEDAL).



Lupus Activity In End-stage Renal Disease
Patients - Reduced

Gradual complete or partial resolution of the extrarenal
manifestations of lupus.

Active clinical lupus (eg, arthritis/arthralgias, rash, and serositis)
fell from 55 % at the onset of dialysis to 6.5 % in the 5t year and,
in a small number of patients, to 0 percent in the 10t year.

Serologic activity (defined as the percentage of patients with two
or more abnormal studies for ANA, anti-dsDNA, CH50, or C3) fell
from 80 to 22 % (Mojcik CF, Am J Med. 1996;101(1):100).

The number of patients with severe extrarenal disease activity
[SLE-DAI] >10 declined from 17 to 3 after the initiation of dialysis
and to 0 after transplantation (Nossent HC, Ann Intern Med. 1991;114(3):183.)



Impact of Renal Survival on the Course and Outcome of
Systemic Lupus Erythematosus Patients Treated With

Chronic Peritoneal Dialysis
Chih-Chia Liang & Chih-Wei Yang, Therapeutic Apheresis and Dialysis 14(1):35-42, 2009

patient survival technical survival
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Short renal survival group at pre-dialysis has lower C3, C4 level and
higher peritoneal transport post-dialysis than long renal survival SLE patients,
however, similar patient and technical survival after dialysis in both group.



ESRD-associated Immune Alterations May Modulate
Disease Activity in SLE by Several Mechanisms

1. B cell survival is reduced in ESRD.

An increased resistance to B-cell activating factor (BAFF),
down-regulation of BAFF receptors, and increased B-cell
apoptosis. BAFF is a member of the tumor necrosis factor
family of cytokines that drives B cell differentiation,
proliferation and survival.

2. Decreased T-cell production in ESRD.

A shift from Th2 toward Thl responses, lead to

immunosuppression and decreased autoantibody
production in SLE patients.

Antonio Inda-Filho, Semin Dial. 2013 ; 26(5): 590-596



Lupus Activity In End-stage Renal Disease
Patients - Not Reduced

m Lupus dialysis patients continue to have extrarenal
manifestations. (African American)

m Varying patient population and the clinical specialty of
physician (ie, nephrology versus rheumatology versus

dermatology).



Kaplan—-Meyer cumulative survival comparing SLE (dashed lined) with
the control group (continuous line) over 60 months (P = 0.096).
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Kaplan—Meyer cumulative survival comparing SLE with nrSLEDAI > 8
(refined dashed line) and nrSLEDAI < 8 (coarse dashed line) with the
control group (continuous line) over 60 months.
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nrSLEDAI >8 6 5 3 2 1 1

Francinne Machado Ribeiro et al.
Rheumatology 2012;rheumatology.kes298

RHEUMATOLOGY




Non-renal (nr) SLE disease activity
index (SLEDAI)

m The 5-year survival rate of the control group and
the one from SLE patients with nrSLEDAI £ 8 (n =
51) were similar (83% and 73%, respectively) but
significantly better than the one for SLE patients
with nrSLEDAI > 8 (n =6, 17%), P < 0.001.

m Conclusion. A high nrSLEDAI was strongly
associated with 5-year mortality in lupus patients
on dialysis.

Survival of lupus patients on dialysis: a Brazilian cohort
Francinne Machado Ribeiro et al. Rheumatology 2012;rheumatology.kes298



Role of Rheumatologist in ESRD
SLE Patients

m SLE patients on dialysis who continued to have regular
follow-up visits with their rheumatologist (2 or more
per year) had improved longevity and were more likely
to receive effective immunosuppressive therapy.

m Aggressive immunosuppressive therapy was found to
correlate with a better 10-year survival rate than
prednisone and hydroxychloroquine, prednisone alone
or no immunosuppressive medication. In addition, the
combined use of prednisone and hydroxychloroquine
was associated with better survival than prednisone
alone.



Choosing the most appropriate
renal replacement modality

m To Choose PDorHD?



1.0
- HD
0.8 N=12
Tu T i i
=
gDﬁ— N=24
o
,;i: p=0.027
= + = Censored
g 0.4 -
S
o
0.2 -
CAPD
0 |
[ I [ [ [ [ I
0 50 100 150 200 250 300

Dialysis duration (months)

Fig. 1. Kaplan-Meier survival curve of SLE PD and HD patients.
Kidney Blood Press Res 2009;32:451-456



Table 4. Comparison of lupus activity before the end of the obser-
vation period

CAPD group ~ HD group p value

C3, mg/dl 87.30£20.24 76.64%£20.31 0.18
C4, mg/dl 23971997  18.94%570  0.128
CRP, mg/l 3711414 6.719.5 0.037

Anti-dsDNA, U/ml  15533+374.82 48.67£55.75 0.34

Table 5. Causes of death

PD (n=22) HD (n=14)

count % count %
AMI 1 4.5 0 0
[E 1 4.5 0 0
Mycotic aneurysm 0 0 1 7.1
PD peritonitis 2 9.1 0 0
Pulmonary edema 1 4.5 0 0
Sepsis 2 9.1 0 0

Kidney Blood Press Res 2009;32:451-456



Peritoneal Dialysis and Hemodialysis in Systemic Lupus

Erythematosus Patients: Comparison of Clinical

Outcomes
Table 1. Comparison of baseline demographic data between CAPD group and HD group before dialysis
CAPD group HD group p value

Patients, n 24 12
Age, years 37.59110.19 48.7119.54 0.002
Duration of dialysis, months 43.17 1 68.64 142.08 £ 24.07 0.001
Duration between diagnosis of SLE to the start of dialysis, months 87.36 £69.35 121.33£60.67 0.874
Follow-up duration, months Median 37.00 126.83

IQR 27.88-60.46 79.88 —190.67
Patients on immunosuppressive drugs at the initiation of dialysis, n (%) 17 (70.83) 10 (83.33) >0.05
Albumin, g/dl 3.1210.90 3.8510.26 0.018
Total cholesterol, mg/dl 243.23%58.27 177.00+35.24 0.012
Triglyceride, mg/dl 239.73£116.55 155.08 £73.54 0.053
Calcium, mg/dl 8.42%1.34 10.25+1.23 0.001
Phosphate 509%2.28 4981 1.78 0.890
iPTH, pg/ml 369.651463.55 141.03£87.55 0.136
Ferritin 338.90 £ 240.32 400.39 £ 315.61 0.620
IH_b,g/dl 8.10%2.51 ) 1001 120 0.03
WBC/pl 6,345.4512,845.47 5,253.85%1,387.21 0.265
PLT, 1,000/l 17825+ 75.81 17540+ 78.55 0.932
C3, mg/dl 59.09+28.77 74312933 0.174
C4, mg/dl 20.50+9.46 17.28+6.61 0.295
Anti-dsDNA, U/ml 140.36 £ 368.19 353.18+£573.24 0.300

Kidney Blood Press Res 2009;32:451-456




Peritoneal Dialysis and Hemodialysis in Systemic Lupus
Erythematosus Patients: Comparison of Clinical
Outcomes

Table 1. Comparison of baseline demographic data between CAPD group and HD group before dialysis

CAPD group

HD group

p value

Patients, n

CAPD

Age, years HD group p value
Duration of dialys . group

o e g'l'zl‘l'm'“' 3.1240.90 3.85+0.26  0.018
Patients on immur Total + +

Albumin, g/dl cholesterol, 24538. %3 B 17375029}_ 0.012

Total cholesterol, 1 mg /C" . '

Triglyceride, mg/ - -

Clmmed Triglyceride, | 239.73 £11  155.08 + 0,053
PhTosphate 1 mg/dl 6.55 73.54 '

iPTH, pg/m -

ey CAICIUM, g 44134 10.25+1.23 0001

b, g/dl mg/dl

WBC/pl

oo | Hby g/dl 8.10+2.51 10.01+1.20 0.03

(33, /dl SN LO0TT T L7 0 AL
C4, Eg/ dl 20.50£9.46 17.28 £ 6.61 0.295
Anti-dsDNA, U/ml 140.36 £ 368.19 353.18£573.24 0.300

Kidney Blood Press Res 2009;32:451-456



Influence of predialysis comorbidity and damage accrual on
mortality in lupus patients treated with peritoneal dialysis

C-C Liang et al

Lupus (2010) 19, 1210-1218

Improved C3, nr SLEDAI score after PD

Table 1 Clinical characteristics of study patients (n=138)

Table 2 Comparisons of laboratory data and disease activity

before and during peritoneal dialysis

Characteristics Value
Age at PD entry, years 322+104 Variable Predialysis'  Dialysis’ p-ralue
Gend —

JEFHE;IE 33 (86.8) Hemoglobin, g/dl 8.00+2.03 8.94+1.62 0.02

1'1.,;[-1[(3L 5(13 ,;) White blood cell count, /ul 6552+ 2362 7546+ 2305 NS

Renal survival. months 73 6;64 3 Platelet count, 1000/ul 170.22+67.64 2424748512 <0.001
Duration of p]j_ months 3074224 Creatinine, mg/dl 9.06+4.21 11.63£3.21 =0.01
Renal pﬁ[h;)lg)g\.: (n=14) Albumimn, g/dl 312+0.85 3.44+0.60 0.04

Class [/TI/TIT/V 4(285)

Class IV §(57.1)

Class VI 2(144)
Number of patients on immunosuppressive drugs

Predialysis® 33 (36.8)

Dialysis” 22(57.9)
GFR, ml/min 5.81x4.60
PET*

KtV 2.12+037

DP Cr 0.64+0.12

Fasting glucose, mg/dl 100.74 £ 37.91 07.31+£21.64 NS
Corrected calcium, mg/dl 8.76£1.03 9.46£0.85 =0.01

Phosphate, mg/dl 5.78+£226 S41£125 NS
Cholesterol, mg/dl 2292545763 202.17+£5082 NS
Triglyceride, mg/dl 20634413696 227.50+164.14 NS
C3, mg/dl 6706+£2344  B4T5+£2832  «0.01
C4, mg/dl 20.35+7.83 22981054 NS
Dosage of 13424 10.01 501517 <(.001
prednisolone, mg/day
Non-renal 400£3.08 2.13£2.09 <(.001

NUF, ml 391.62 £ 187.09 SLEDALI score




Influence of predialysis comorbidity and damage accrual on
mortality in lupus patients treated with peritoneal dialysis

C-C Liang et al

Lupus (2010) 19, 1210-1218

Improved C3, nr SLEDAI score after PD

Table 1 Clinical characteristics of study patients (n=138)

Table 2 Comparisons of laboratory data and disease activity

before and during peritoneal dialysis

Characteristics Value
Age at PD entry, years 1294104 Variable Predialysis” Dialysis” p-value
Ge;:;;le Variable Predialysis IENE 1.62 0.02
Male 2305 NS
Renal survival, mont €3« mg/dl 67.06 + 23.44 84.75+ 28.32 <0.01 85.12  <0.001
Duration of PD, mo 321 <0.01
Renal pathology (1< C4. mg/dI 20.35+7.83 | 22.98110.54 NS 060 - 004
Class I/TI/III/V 2164 NS
Class IV Dosage of prednisolone, 085 <001
13.421+10.01 .011+5.17 <0.001
Class VI mg/dl : LH SRS 0.00 1.25 NS
Number of patients ¢ 5082 NS
Prodialveis® Non-renal SLEDAI score 4.00 + 3.08 2.13+2.09 <0.001 16414 NS
Dialysis” 22 oL C3, mga TOGEZS a5 E2832  <0.01
GFR, ml/min® 5.81+4.60 C4, mg/dl 20.35+7.83 2298+10.54 NS
PET Dosage of 134241001 501£5.17 <(0.001
KtV 212+0.37 prednisolone, mg/day
D/PCr 0.64£0.12 Non-renal 400£3.08 2.13£2.09 <(0.001
NUF, ml 391.62 £ 187.09 SLEDAI score




Table 4 Univariate analysis for determinants of risk factors
associated with mortality in lupus patients treated with chronic
peritoneal dialysis

Variable RR 05% Cl pvalue
Age at PD entry, vears 1.03 0.95-1.11 0.515
Female sex 0.41 0.04-3.72 0.507
GFR, ml/min 1.12 0.97-1.30 0.118
Dosage of prednisolone, mg/day 0.99 0.92-1.07 0.816
Serum albumin level, mg/dl 0.91 0.34-247 0.853
Serum creatinine level, mg/dl 0.65 0.45-0.92 0.014
Non-renal SLEDALI score, per point 1.10 0.88-1.36 0413
Kt/V, per unit 0.30 0.03-3.48 0.338
Date at PD entry

1997-2008 (n=31) 1.00

19901996 (n=1T) 1025  1.86-5642  0.007
PSTR

L/LA (N=23) 1.00

H/HA (N=15) | 43 032647 (.643
nrSDI score

Score 3 (n=17) 1.00

Score 4-6 (n=17) 1.37 0.12-15.18  0.800

Score =6 (n=4) 216 0.13-3501  0.587
Khan Index

Low-risk group (n=31) 1.00

Moderate-risk group (n=7) 304 0.43-21.72  0.267
Davies Index

Low-risk group (n=27) 1.00

Moderate-risk group (n=11) 4.80 0.49-4630 0175

Higher SLE Activity Imposes High-
Risk for mortalitv

" Proba-blllty of survival Moderate-risk
} group (N=30)
09& Huians
0.8+ |
0.7-
+High-risk group (N=8)
0.64
CC
053 Log rank: P=0.024
0.4 v T " ' |
0 12 24 36 48 60
Duration of PD (months)

Number remaining
Moderate risk 30 27 21 15 8 6
High risk 8 7 6 4 2 1

Liang CC et al, Lupus (2010) 19, 1210-1218




Table 4 Univariate analysis for determinants of risk factors
associated with mortality in lupus patients treated with chronic
peritoneal dialysis

Variable RR 05% Cl pvalue
Age at PD entry, vears 1.03 0.95-1.11 0.515
Female sex

V'EL DS

GFR, ml/min
Dosage of predn
Serum albumin I

nrSDI score

Higher SLE Activity Imposes High-
Risk for mortality

" Probability of survival

95% CI

Moderate-risk

Serum creatinine] Score 3 (n = 17) 1.00 - -
Non-renal SLED Gegre 4-6 (n = 17) 1.37 0.12-15.18 0.800 1 with c
Kt/V, per unit
Score >6(n = 4) 2.16 0.13-35.01 0.587
Date at PD entr =8)
1997-2008 (= Khan Index -
1990-1996 (1= Low-risk group (n = 31) 1.00 - -
PSTR
L/LA (N=23)| Moderate-risk group (n = 7) 3.04 0.43-21.72 0.267
HHALNCD) pavies Index
nrSDI score
Score 3 (n=17 Low-risk group (n = 27) 1.00 - - :0
Swre 4 6(1= " Moderate-risk group (n = 11) 4.80 0.49-46.30 0.175 0
Score >6 (n="y L e CUTanoT Ul o oSy
Khan Index -~
Low-risk group (n=31) 1.00 Number remaining
Moderate-risk group (n=7) 304 0432172 0267 Moderate risk 30 27 21 15 8 6
Davies Index : :
Low-risk group (n=27) 1.00 ngh risk 8 1 6 4 e 1
Moderate-risk group (n=11) 4.80 0.49-4630 0175

hronic pe

Liang CC et al, Lupus (2010) 19, 1210-1218



Outcome of Lupus Nephritis After Entering Into End-Stage Renal
Disease and Comparison Between Different Treatment Modalities: A

Nationwide Population-Based Cohort Study in Taiwan
M.-J. Wu, Y.-C. Lo, J.-L. Lan, T.-M. Yu, K.-H. Shu, D.-Y. Chen, H.-C. Ho, C.-H. Lin, and S.-N.
Chang

Table 1. Patient Characteristics in All 1998 Lupus Patient With

1998'2009, n=1998 SLE patients with End-Stage Renal Failure
Peritoneal Dialysis Hemodialysis
ESRD KT n =161 n =196 n_‘lE:;f
Hemodialysis, 82.1%, peritoneal dialysis, n (%) n (%) n (%)
o, o Gender
9'86’ and KT 8'1A) Women 125 (77.8) 174 (88.8) 1385 (84.4)
The 1-year, 5-year, 10-year patient e @24 22 25 (156
. ge. y
survival rates were best for those who <20 18(112) 1802 150 @1)
20-29 65 (40.4 60 (30. 403 (24.
underwent KT (100%, 98.1%, and 94.4%, 30-39 45 (28, [); 44 ggg_g; 395 524_16;
. . 40-49 24 (14.9) 45 (23.0) 301 (18.3)
respectively), followed by peritoneal 050 068 1368 175007
dialysis (88.3%, 79.1%,and 76%, =60 000  16@2) 21713
. . . Mean + SD 309 +107 362 +141 393+ 164
respectively), and hemodialysis (53.6%,  comonbidiies
. Hepatitis B 1(0.6) 1.5) 23 (1.4)
46.0%, and 41.6%, respectively). Hepatiis C 00.0 15  29(.8)
. . . Chronic liver disease 12 (7.5) 1? fB 7) 218 (13.3)
Conclusion. KT provides a better survival 7" "~ ™ 49 1862 17809
benefit for SLE patients with ESRD than Hypertension 123(764) 150 (765 1036 (63.1)
. ] . . ) Hyperlipidemia 32 (199)  45(23.0) 337 (20.5)
hemodialysis and peritoneal dialysis. Malignancy 0(0.0 506 4507)
Coronary artery disease 23 (14.3) 19 (9.7) 218 (13.3)
Follow-up time, y 101 +£3.34 434 £ 3.06 3.31 + 3.87

Transplantation Proceedings, 46, 339e341 (2014) 339



Survival analysis in systemic lupus erythematosus
patients on maintenance dialysis

One of the largest and most recent retrospective studies
collected data from 1073 SLE ESRD patients in Taiwan who
started maintenance dialysis between March 1997 and
December 2006. While men had poorer outcomes on HD than on

PD, outcomes in women did not differ based on dialysis
mortality.

Rheumatology key messages

e Older age and a higher daily steroid dose predict
mortality in Taiwanese SLE ESRD patients.

« Different dialysis modalities exerted no effect on the
survival of female SLE ESRD patients in Taiwan.

e« [aiwanese male SLE ESRD patients on HD had a
poorer adjusted survival than those on PD.

Chang YS, et al. Rheumatology. 2013; 52:166-172



To Choose PD or HD ?

Oln the absence of large RCTs demonstrating a
clear benefit of a dialysis modality, the decision
to choose a dialysis modality should be
personalized for each patient - Observation for
SLE activity is cirtical.

OPD may be preferable in patients with a history
of antiphospholipid antibodies syndrome (APLS)
because of the possibility of access failure with
HD.



Antiphospholipid antibodies and thrombosis
in ESRD — Vascular access failure

m Retrospective study compared rates of vascular
access thrombosis in 36 SLE patients and 36 non-
SLE controls, matched for age, sex, race and
vascular access and found a 66.6% rate in SLE
compared with 38.9% in non-SLE patients (OR
3.1,95%Cl 1.2-8.2).

Hydroxychloroquine — prevent thrombosis

m |s associated with the lower rates of SLE flares,
may be beneficial in decreasing thrombosis risk in
anti-phospholipid positive patients.

Antonio Inda-FilhoaSermin Dial. 2013 ; 26(5): 590—-596



Immunosuppressive Treatments To Reduce
Corticosteroid Use and Treat Extra-renal
Manifestations of SLE in ESRD

Hydroxychloroquine may improve outcomes in lupus patients
with ESRD by decreasing risk of flares and thrombotic
complications — retinal toxicity

Rituximab can be used in HD patients with no dosage adjustment
- not eliminated by HD.

Cyclosporine and low-dose azathioprine may be used to manage
extra-renal manifestations - hematologic and liver toxicity.
Cyclophosphamide is used to treat life-threatening severe
manifestations of SLE, including neuropsychiatric lupus -
prolonged half-life.

MMF metabolism is impaired in dialysis patients - poor
gastrointestinal tolerance.

Antonio Inda-Filho Semin Dial. 2013 ; 26(5): 590-596



Immunosuppressives Use in ESRD SLE Patients:
Clearance of Azathioprine and Cyclophosphamide by HD

TABLE 1. Clearance of immunosuppressive agents with high-
permeability hemodialysis (HD) and peritoneal dialysis (PD)

Clearance

Molecular with high-
Immunosuppressive weight permeability  Clearance
agent (dalton) HD with PD
Azathioprine 277.26 Likely No data I
Basilixumab 144,000.0 No data No data
Eyclophosphamidc Zi‘).l Likely No data |
Cyclosporine 1202.61 Unlikely No
Mycophenolate 433.50 Unlikely No

mofetil

Prednisone 358.43 No data No
Rituximab 145,000.0 Unlikely Unlikely
Sirolimus 914.2 Unlikely Unlikely
Tacrolimus 804.02 Unlikely Unlikely

Thymoglobulin 669,000.0 Unlikely No data




Timing of Transplantation

s Rapid Progression to ESRD- Wait 3-6 moth of dialysis

m It has been recommended that all patients with ESRD due to
lupus nephritis be dialyzed for at least three to six months
and be on less than 10 mg of prednisone per day before
renal transplantation is performed, particularly among
those with relatively rapid progression to ESRD.

m Slow progression to ERSD- pre-emptive living
transplantation



Better Survival by Renal Transplantation

Allograft survival — similar to other diseases

s Most studies found that overall 5- and 10-year
graft survival rates are similar among patients
with lupus, compared with those in patients
with other diseases.

m The 1-, 5-, and 10-year death-censored graft
survival was similar between groups (88, 81,
and 71 percent in lupus patients and 91, 83
and 74 percent in control patients,
respectively).




All other
causes

Proportion of patients waitlisted
O.PO 0.10 U.|20 0‘}?:0 0.:40 0.?0 0.‘60 O.IT"U

0 2 4 6
Years since start of ESRD
All other causes —=—=——- Lupus nephritis
Other glomerulonephritis

Figure 2 Cumulative incidence of placement on the deceased donor kidney transplant waitlist among U.S. ESRD patients initiating
treatment 7/05-9/11, by attributed cause of ESRD. P < 0.001 by log-rank.

LN mGN mOther

Female

Early Late or

none

Recﬂy?frﬂ Transplantation Sex
function
Figure 3 Permanent vascular access placement by patient characteristics, among U.S. ESRD patients initiating treatment 7/05-9/11, by
attributed cause of ESRD. Recovery of renal function is defined as recovery occurring at any time during treatment, regardless of whether
patient returned to dialysis; early transplant is defined as a transplant within 1 year of ESRD start.

US ESRD due to Lupus
(n = 6,594) vs. other
causes (n = 617,758)

Patients with Lupus

Nephritis-ESRD are

1. more likely to
receive pre-ESRD
care

2. have better access
to transplant than
patients with ESRD
due to other
causes,

3. are far less likely
to have a
permanent
vascular access in

place for dialysis.

Plantinga et al. BMC Nephrology (2015)
16:39



Evaluation and Treatment for
Transplantation

s Evaluation for antiphospholipid antibodies prior
to transplantation —

= Should be screened for the presence of
antiphospholipid antibodies for increased risk for
thrombotic events.

= Immunosuppressive therapy for antirejection —

= Induction and maintenance immunosuppressive
regimens to prevent rejection are the same among
patients with ESRD from lupus nephritis as among
patients with other forms of renal disease.

= The use of steroid-free regimens among patients with
ESRD due to lupus nephritis is not standard practice.



Recurrent Lupus Nephritis

2-11 %
Clinical presentation

= An increased serum creatinine, new-onset proteinuria of a
variable degree, and new-onset hematuria on routine
screening.

Serologic testing — not helpful for diagnosis

= Serologic tests including complement levels and titers of
anti-double-stranded DNA antibodies are not helpful in
establishing the diagnosis.

Biopsy findings

= The histologic lesion may be different and is often less
severe from that observed in the native kidney.



Treatment for Recurrent
Lupus Nephritis

= Non-immunosuppressive treatment of
recurrent nephritis

= renin-angiotensin system blockade (RAS).
= Immunosuppressive treatment of recurrent
nephritis

= Treatment options include mycophenolate mofetil
and cyclophosphamide.



SUMMARY AND RECOMMENDATIONS

Dloigoﬁfrjﬂfﬂlﬁflﬁﬁg",\gxg z.a%ﬁp
g’“/ﬁa o MR ic T AL & 7\”‘ Sred o ¥ g A_d
"5/\ fﬁf W Vuﬂr #v[’%],’]ﬁlﬂj o

O 1 % sk i 35 49 0 008 7 & e i Ly
e o

O & B 7 dr e 8T 7 Fpt P il ihg i
’Ll’ﬂ-&mﬁi "o

OFf47 8 BB RETH 20 R4m . ¥ g
L T
x2S F e



SUMMARY AND RECOMMENDATIONS

B H :ﬁi:/,% B»L » 5 7&’104&F mﬁ;tj%/ X #B "y e
OB 5 L ad #ie 192/_1.11/€ gfﬁyﬁ’
3-v /;’J'(’_\i'_fﬁ’ Ly B’“ﬁ%g%txﬁr’“}.@
AR LR LT
I:IZ\/,%‘a e & F BT %/&Hjﬂ‘%"ﬁi—i??ﬁi%%g
fo i 48 1 F R 3 LA RIS R ok o

@%



