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Activity Goals

* Discuss the aims of treat to target in SLE
* Explain the need to reduce chronic glucocorticoid use in SLE
* ldentify treatment strategies to facilitate treat to target
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Lupus Overview: SLE as a Multiorgan
System Disease

Heterogeneous,
multi-organ system
autoimmune disorder

Characterized by

Production of
autoantibodies

Immune Complex
Deposition

Neurological disease:
+ Strokes

+ Seizures / Psychosis (9.2%-

15.7%%)
* Cranial neuropathies
Cognitive dysfunction

Serositis (41.5%-64.1%%)

Hematological complications:

Cytopenias (62.0%-84.6%*)
Antiphospholipid syndrome
Lymphadenopathy
Autoimmune hemolytic
anemia

Raynaud’s phenomenon

Fever

@

)
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O—— Non-scarring alopecia

Cutaneous and mucosal
complications:

e

* Discoid rash (6.4%-32.7%%)
* Oral/nasal ulcers (45.6%-57.7%%*)
Renal disease (22.7%-

Acute cutaneous lupus

Chronic cutaneous lupus
Photosensitivity (46.1%-72.3%%)
Malar rash (44.7%-67.3%%*)

59%%*)
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The Nature of Lupus

Clinical Expression is Diverse/ Severity Variable:
330 patients can have 4 different ACR criteria

Serositis  Skin Nephritis Cytopenias
Arthritis  Central Nervous System

Therefore......

Multiple Components Iin the Innate and Acquired
Immune System are Likely to be Candidates:

?‘Q Cytoklnes
|
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SLE Disease Activity Comes and Goes »‘,‘

but Organ Damage Is Forever

Asymptomatic phase Symptomatic Phase
Accrual of Periods of variable disease activity
auto-antibodies resulting in inflammation-driven irreversible damage
r\ Organ Damage

Comorbidities and damage
from therapy are additional
contributors to disease burden
later in course

Inflammation initially
drives disease burden

Inflammatio s
n

Time

Safe and effective therapy targeting low disease activit missic &
decrease the frequency of and severity of flc ' I I I UNIVERSITY
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SLICC/ACR Damage Index (SDI)

Organ Organ
system? system?
Ocular Any cataract ever 1 Claudication for 6 months 1 Muscle atrophy or weakness 1
Retinal change or optic atrophy 1 Minor tissue loss (bulb Space 1
I ISsu (pulp space) Deforming or erosive arthritis
Cognitive impairment2 or major psychosis 1 Peripheral Significant tissue loss ever (eg, loss of digit or o g)r:gll;lg::g ;iizglalaer(ri]eefgrron;litsl)es, 1
vascular limb (score 2 if >1 site) 9
Seizures requiring therapy for 6 months 1 o ] ] L
Venous thrombosis with swelling, ulceration, or 1 Osteoporosis with fracture or
venous stasis Musculo- vertebral collapse (excluding 1
Neuropsychiatric | Cerebral vascular accident ever (score 2 >1), 12)° skeletal avascular necrosis)
resection not for malignancy Infarction or resection of bowel (below
duodenum), spleen, liver or gall bladder ever 1(2)° Avascular necrosis b
; ; ; (score 2 if >1 site) (score 2if > 1) 1)
Cranial or peripheral neuropathy (excluding 1
optic) N
Mesenteric insufficiency 1 Osteomyelitis 1
Transverse myelitis 1
Gastro-intestinal | Chronic peritonitis 1 Ruptured tendons? 1
Estimated or measured GFR <50% 1
Proteinuria 23.5 g/24 hrs 1 Stricture or upper gastrointestinal tract surgery 1 Alopecia 1
Renal ever
ESRD (regardless of dialysis or . . .
transplantation) 3 Pancreatic insufficiency requiring enzyme 1 ) E)'(1tens'|1ve scarlrlng o pallnnlculum 1
replacement or with pseudocyst? Skin other than scalp and pulp space
Angina or coronary artery bypass 1
o ' . ] Pulm_onary hypertension (right ventricular 1 Skin ulceration (excluding
Myocardial infarction ever (score 2 if >1) 1(2) prominence, or loud P2) thrombosis) for >6 m
Pulmonary fibrosis (physical and X-ray) 1
cv Cardiomyopathy (ventricular dysfunction) 1
Pulmonary Shrinking lung (X-ray)
Valvular disease (diastolic, murmur, or 1 ] .
systolic murmur >3/6) Pleural fibrosis (X-ray)
: - . . Pulmonary infarction (X Malignancy (exclude dysplasia)
Pericarditis for 6 months, or pericardiectomy 1 P~ (score 2 if >1 site)
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In SLE Permanent Organ Damage Results Both
from Disease Activity and Glucocorticoids

1556 participants enrolled in the Asia
Pacific Lupus Collaboration
® Incidence of damage was 58/1000
person years
In the multivariable analysis, damage
associated with
® Any flare present
® Cumulative glucocorticoid dose
® GDP per capita <$20,000
international dollars

Time adjusted mean SLEDAI-2K (AMS)

Univariable Associations of Damage Accrual (ASDI>0) P value
Age at tn-1 (years) 1 :. <0.001
Disease duration at tn-1 (years) A D <0.001
Male gender - L 2 0.7
Asian ethnicity - A d 0.7
Smoker at enrolment A < 0.2
Tertiary education - <0.001
GDP Int$<20000 1 & < <0.001
GC use & | <0.001
Cumulative GC dose (g) 1 [ ] <0.001
AM use 1 | 0.003
IS use 1 —— 0.005
- <0.001
Damage present | ® { <0.001
Any flare present - * <0.001
M/M flare present - 0.011
Severe flare present 1 4 { <0.001
Any number of flares A <0.001
M/M flares - <0.001

Severe flares

<0.001 —'Y

2:0
Hazard Ratio
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Damage Accrual is Self-Perpetuating and G‘
Associlates with Mortality, S __w o

° A unon_zerou Damag.e indeX .iS for SDI Worsening, Stratified by Initial SDI State
iIndependently associated with all

cause mortality in SLE (Chambers,
Allen et al. 2009)

* Renal, neuropsychiatric (including
CVA), and cardiovascular
outcomes are the most important
predictors of mortality (Danila,
Pons-Estel et al. 2009)

* The more damage you get, the
more damage you get (Bruce,
O'Keeffe et al. 2015) .
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SLE is a Major Cause of Morbidity and Mortality =
Especially in Minority Women » -

All Females Black Females Hispanic Females
'm0 ) 10 4 '100 s
9 75 v o 9 L[] 9 2\
15-24 ' @

year 7] 7 ° ° O =
SLan a | e.;:fr,»‘ | e 4 0 e
,{/ o o e - @ Conoenie

@ Influenza &

2 7 pneumonia
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Patients of Black African Descent Exhibit Increased
Burden of Comorbidities

-log (FDR)

¥ Other anemias

v Hypertension
VEssential hypertension

¥ Renal dialysis
v Hypertensive heart and renal disease

¥ Hypertensive chronic kidney disease v End stage renal disease

¥ Acute renal failure
v Pleurisy; pleural

w
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effusion

¥ Renal failure

vElectrolyte imbalance

v Anemia of chronic disease
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¥ More common in patients of Black
African descent

A More common in White patients

Phenotypes

Current age £ SD

Age at Diagnosis *

SD

Black African
(n=270)

44 + 17

35+16

White (n=715)

53 +17

43 + 17

P Value

P<0.001

P<0.001
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Shifting From Race-Based to Race-Conscious

Race-based:

Race = risk factor

Conceptualized as rooted
In biological differences

Racial groups thought of
as inherently diseased,
“bad genes”

Biased

Race-conscious:

Racism = risk factor

Conceptualized as a
social & power construct

Effects of structural
racism and
conseguences on health

Supportive
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L
Time to SLE Diagnosis In Delayed In & .
Ethnic Minorities

* UCSF CLUES cohort data (196 SLE patients) found that a longer time to SLE diagnosis

associated with:
* African American or Asian race
° Lower educational attainment
° Lower socioeconomic status

° Minorities tended to wait over 1 year to receive a diagnosis

* Asian and African American SLE patients were less likely to see a specialist within 3
months (92% of European Americans compared to 64% of AA and 66% of Asian

Americans)
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SLE Patients Who are Diagnosed Early
Experience Fewer Flares

SLE flares Patients with SLE diagnosis (N = 4,166) Patients with SLE diagnosis (N = 4,166) Rate ratio p value

early late

[

Number Incidence rate? (per Number of Incidence rate? (per ERTH )

of SLE flares person-year) SLE flares person-year)
Any severity 34,136 3.57 37,072 3.75 0.95 (0.94-0.97) \0.0001
Mild 29,837 3.12 32,615 3.30 0.95 (0.93-0.96) \0.0001
Moderate 10,316 1.08 11,090 1.12 0.96 (0.94-0.99) 0.0047
Severe 1,677 0.18 1,994 0.20 0.87 (0.82—-0.93) \0.0001

Earliest date between hea pla
First day of Index date: disenrollment and end of data
eligibility First SLE diagnosis™ availability (June 30, 2010)
| 1 ' y |
i I I ¥ I
IMonths -12 -5 [0 ]
. A A S
v v v
Late SLE diagnosis Early SILE diagnosis Obsexrvation (follow-up) period
= & months between = & months between
SLE onset and SLE onset and
diagnosis diagnosis

o vy
~

1Z2-month baseline period for the T
assessment of SLE onset date JI v E I I
SV ARYLAND

*A.rnogg SIE patients that satisfied the inclusion criteria as described in the Study Desig
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SLE Patients Who are Diagnosed Early
Exhibit Fewer Comorbidities

Characteristics Patients with early SLE Patients with late SLE p value?d
diagnosis (N = 4,166) diagnosis (N = 4,166)

SLE-related baseline comorbidities excluded
from the CCI¢, n (%)
Rheumatic disease 2,408 (57.8) 3,500 (84.0) 0.0001
Chronic pulmonary disease 483 (11.6) 681 (16.3) 0.0001
Renal disease 305 (7.3) 411 (9.9) 0.0001
Congestive heart failure 290 (7.0) 386 (9.3) 0.0001
Cerebrovascular disease 233 (5.6) 321 (7.7) 0.0001
Peripheral vascular disease 89 (2.1) 129 (3.1) 0.0060
Acute myocardiatinfarction 73(18) 94<2-3) 009587

Other StE-retated comorbidities,* (%)

Hypertension

1,233 (29.6)

1,404 (33.7)

Hypothyroidism

560 (13.4)

617 (14.8)

Hypercholesterolemia

272 (6.5)

Osteopenia/osteoporosis

246 (5.9)
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Communicating Treatment Options: SLE »"‘
b

Patients of Color are Less Aware of Biologics

Cross-sectional Survey of Patients with SLE,

2014-2015
SLE disproportionately
impacts women of color > - 0001 ORISR,
— M ® White (N=131)
However, Providers were less e = Black (N=524)
likely to Ensure patients of 50%
color were aware of all | < 0%
treatment options--including %) 30.8%
. . . C o
novel biologic therapies. & 30% 25.2%
§ 0 P =0.15
é 11.5%

10%

8.3% . 7.6%

Had ever heard about biologics for Had ever taken a biologic for SLE
SLE

0%
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Non-White SLE Patients are More Likely to be
Treated with High Dose Glucocorticoids

6,314 Medicaid beneficiaries with >
1 dispensed steroid prescription

* Mean (SD) steroid dose by race:
« Black: 7 (23) mg/day
» Hispanic: 7 (26)mg/day
« Asian 7 (13)mg/day
« White: 4 (10)mg/day

» Odds of belonging to the highest
steroid receiving trajectory compared to
white patients:

» Black: OR 2.07 (95% CI: 1.65-

2.61)

» Hispanic: OR 1.81 (95% CI: 1.38-
2.39)

« Asian OR 2.42 (95% CI: 1.53-
3.83)

Trajectories for Black Individuals N =2840

o 2"
o
-]
Q
S1-

0.

o 1 2 3 4 5 & 7 8 9 10 11 12

Month Since Index Date
Trajectories for White Individuals N =1877
L
\ ______ N(%) = 131 (7)

e R e
E o N B s o e e
g N(%) =300(16) Ny e-cossstssassaaaiaao oo -
) O e U R S s
-
-

0.

o 1 2 3 4 5 6 71 8 9 10 11 12

Month Since Index Date

Trajectories for Hispanic Individuals N=1147

Ln(Steroid Dose)

-
.

o 1 2 3 4 5 & 71 8 9 10 11 12
Month Since Index Date

Trajectories for Asian Individuals N =245

Ln(Steroid Dose)

-
.

LR -
s - P
Baon o -

0 1 2 3 4 5 6 7 8 9 10 11 12
Month Since Index Date

Red: Persistently low steroid dose trajectory; Green: Uptrending steroid dose trajectory; Blue: Downtrending steroid dose trajectory; Black: Persistently high

steroid dose trajectory
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Complications of SLE are Increased with Even 5mg/day of
Glucocorticoids

Mean dose @ 0-5 mg/day . 5-7.5 mg/day @ >7.5 mg/day
31,852 48.3% P e
k3]
patients with SLE in the French used oral glucocorticoids "E Gy Tl.—i
national health insurance database g Infection ‘ - ——i
(SNDS) 2 B '
% Osteoporosis ' . i B~ .
M ily gl icoi , all pati = -
ean daily glucocorticoid dose, all patients % T ——— \ -—o—:o ~
2 ol
None 51.7% 0-5 mg 36% .l Obesity }
ol
Cardiovascular disease ’ —
5-7.5 mg 6.4% |
~ Cardiac Failure o . .
>7.5mg 6% =
3 Chronic ischemic di To-c
§ ronic ischemic disease —
o
T Peripheral Artery Disease ) ;l-—O——-||
@ Even 0-5 mg/day 3
. ) ) . . Stroke and/or TIA 'P—Hm__‘
Higher odds of infection, osteoporosis, fracture, cardiovascular
disease, heart failure, and venous thrombosis PE and/or phlebitis/thrombophlebitis ' S
Odds climb further at each higher dose At least one complications of OCS ’ s —— = :
05 10 15 20 25 30 35 40 45 50 55
Odds-ratio

" UNIVERSITY
of MARYLAND

~Arnaud et al. Lupus Sci Med 2025;12:e001428. SND
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Comparison of Damage Progression by
SLEDAI-2K vs Corticosteroid Use

Effect of Disease Activity on Organ Damage Progression in Systemic Lupus
Erythematosus: University of Toronto Lupus Clinic Cohort

Damage Progression: SLEDAI-2K vs Steroids

——- SLEDAI-2K 6-7
——~- SLEDAI-2K 8-9
=== SLEDAI-2K =10
Steroids <7.5 mg/day
Steroids =7.5 mg/day
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Treat to Target in SLE: Goals and Objectives

Treatment targets Objectives of treat to target®
from ideal to acceptable
Complete remission’3 e Live longer
No clinical activity on a validated
index, off glucocorticoids and .l ival
immunosuppressants Mprove surviva

e Limit organ damage accrual

e Treat safely

e Minimize glucocorticoids

Glucocorticoid-free clinical
remission?™

Low disease activity'=3

With or without low-dose

glucocorticoids or e Limit drug toxicity
immunosuppressants

e Manage comorbidities

Q Control disease

e Control disease activity

e Prevent new flares

e Live well

e Improve quality of life

We treat to target to improve long-term outcomes. That means remission, less organ damage, and better quality of life, with minimal drug toxicity.*

1. van Vollenhoven RF, et al. Ann Rheum Dis 2017;76:554-561. 2. Doria A, et al. Lupus 2015;24:507-515. 3. Fanouriakis A
Ann Rheum Dis 2014;73:154-160. 5. van Vollenhoven RF, et al. Ann Rheum Dis 2014;73:958-967.
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Defining the Target: LLDAS and DORIS Remission

v

Most attainable ® Most stringent

LLDAS DORIS clinical remission DORIS complete remission

Lupus Low Disease Activity State on treatment off treatment

SLEDAI-2K <4

No major organ activity, no new features

Clinical SLEDAI =0 Clinical SLEDAI =0

Serology Q Activity allowed Q Activity allowed 0 No serologic activity

0-3 scale 0-3 scale

Glucocorticoids Prednisone <7.5 mg/day Prednisone <5 mg/day None

Immunosuppressives and  Standard maintenance doses Maintenance therapy allowed Antimalarials only
biologics No investigational drugs Antimalarials, IS, stable biologics No immunosuppressives or biologics

@ Physician global PGA <1 PGA<0.5 PGA<0.5
0-3 scale

=

IS, immunosuppressives. Clinical SLEDAI excludes anti-dsDNA and complement. Serologic activity means anti-dsDNA above or C3/C44 | | |

UNIVERSITY

Franklyn K, et al. Ann Rheum Dis 2016;75:1615-1621. van Vollenhoven R, et al. Ann Rheum Dis 2017;76: ollenhoveas
021;8:000538.
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SLE Patients Achieving Low Lupus Disease
Activity Exhibit Less Damage Accrual 4

All new damage, by share of prior visits in LLDAS Organ Damage () Neverin LLDAS @ LLDAS >75% of visits
. . Event i
Time in LLDAS Vig ;\f . Rate ratio (95% Cl) Reduced (trend P < 0.05)
. Osteoporotic fracture o ®
| .
N 1.83 , 1.00 (ref) Avascular necrosis o o
I End-stage renal disease o o
| . Rne
<25% 1.52 : 0.80 (0.61-1.06) Erosive arthritis ® ®
I GFR <50% 0 ®
|
25-50% 1.22 —— 0.63 (0.48-0.84) ol it o ®
: Not reduced
50-75% 0.88 —— | 0.47 (0.36-0.62) Cataract o o
: Pulmonary fibrosis ® O
275% 0.75 —.— : 0.39 (0.29-0.53) Pulmonary hypertension 00
: Cognitive impairment .
0.2 0.4 0.6 0.8 1.0 1.2
0.0 0.1 0.2 0.3

Rate ratio for new damage (lower is better) TS e ) TR

LLDAS 250% of the time cut damage by about half. LLDAS was met at 50% of visits vs 27% for African American patients spent less time in LLDAS (41% vs 58% of
clinical remission on treatment. follow-up) but saw similar benefit.

e [[| UNIVERSITY
. nf ANAADVT AN
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Petri M, Magder LS. Arthritis Rheumatol 2018;70:1790-1795. Hopkins Lupus Cohort, 1,356 patients, 77,10
compare never vs 275% of prior visits in LLDAS.



EULAR 2023 Recommendations for Non-Renal SLE e .

Mild Moderate Severe
©) Targets SLEDAI <6 SLEDAI 7-12 SLEDAI >12 or organ-threatening For everyone

. . 1st line 2nd line 1st line 2nd line 1st line
Remission
e Clinical SLEDAI=0 Hydroxychloroquine
e On HCQ

e GC <5 mg/day Glucocorticoids short term if needed. Taper to <5 mg/day, stop if possible

MTX or

Low disease activity

e SLEDAI <4 Belimumab
e On HCQ
e GC <5 mg/day

e Stable, tolerated IS or
biologics

Anifrolumab

RTX*

AZA, azathioprine; CNI, calcineurin inhibitor; GC, glucocorticoids; HCQ, hydroxychloroquine; IS, immunosupp
methotrexate; RTX, rituximab. Fanouriakis A, et al. Ann Rheum Dis 2024;83:15-29.

Grade of recommendation

* Not FDA app

2nd line .
{é} Sun protection
}c Vaccinations
X Exercise
® Smoking cessation

Body weight

Lipids and glucose

<
@B Blood pressure
é
O

Antiplatelet or
anticoagulant if aPL+

=
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L
Hydroxychloroquine: SLE Patient’s Best Friend » ¥

@ Benefits vs. Harm of Hydroxychloroquine (HCQ) in Lupus

* Most common anti-malarial
drug used In lupus.
* Others include:
* Chloroguine
* Quinacrine
* Assoclated with:
* Fewer Flares
* Lower mortality

* Decreased thrombotic risk
* Less organ damage

1. Select Lupus Outcome without HCQ

Organ Blood _
m
r a

2.Show HCQ Impact

Optional: Benefits vs.

Harm Summary

Chance of new organ damage (heart, kidney

etc.) in 100 people with lupus NOT TAKING

Hydroxychloroquine.

27 73
No Organ Organ
Damage Damag
000880600868
0008800080808
000880080868
000880880008
00000000808
000888860868
000000080808
0088080860868
0088080080808
0080800008
Within 8 yrs

Chance of new organ damage (heart, lung etc.)
in 100 people with lupus TAKING
Hydroxychloroguine.

27 46 Ca

No Organ  Prevent Organ Organ
Damage Damage Damage

000000088
0000088688
00000008 s
0000008868
000000868
0000008868
000000808
000000888
0000008868
0000000888

Within 8 yrs
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Underutilization of Biologics for SLE & .

SLE medication use in U.S. Commercial Health Plan Population
for one-year following diagnosis
N = 30,086, 2012-2016

60% °
5 43.4%
3 40%
o Immunosuppressants
: | . |
S 20% 9.6% 1.9%
E 3.6% 3.3%
®
o B o
5 . : :
X .

E\
I" UNIVERSITY
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Advanced Therapies in LN Are Associated with
Disease Modification and Improved Outcomes

DISEASE MODIFICATION CONFIRMED
Outcomes Years 2-5 Outcomes Year >5

o‘ S'igruﬁma:"r;iuc@on in dw e (4] Sustained improvement in multiple
Product achvity me bionas Kl organ domains/no worsening in multiple

(ie. SELENA-SLEDAI, BILAG, SRH) | organ domains

Significant reduction in severe flare =

measuad using a vahdated tool 6 Prevention of severe flares Pho-Chimge 0 SN or ek progrmmon

(ie. SFlor BILAG) ,

© Reduction in use of steroids” © Continued reduction in use of

and/or immunosuppressants steroids* and/or immunosuppressants
Glucocorticoids (4] o o 0 D
Hydroxychloroquine! Q (3] & L5 )
Immunosuppressants
Azathioprine 0 © O 0 »
Cyclophosphamide (¥} o o 0 0 0 .
Leflunomide © © © O © © "
Methotrexate o 0 0 0 .
Mizoribine O © © O © © &
Mycophenolate mofetil 0O O : B
() Calcineurin inhibitors
Cyclosporine N 2 ) O © © @
Tacrolimus o ° 0 Q ° .
§¢ siotogics \
Abatacept o o0 000 2 N
Anifrolumab 0 00 0090 ® UNIVERSITY
B KX o229 = MARYLAND
Rituximab O O (2] & of
@ . criterion met. ) . insufficient evidence in the literature to meet the specific criterion, but strong g of criterion met; @ . data not avaiable in the ite 10 support oriters SCHOOL OF MEDICINE
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Unigue Pathologic B Cell Subsets Characterize SLE »
<

Germinal Center-derived memory Resting

W

naive B cells

® . \7% % ﬁz 8CR * Two pathways generate

Slgnal/
_f\ ,\_Actlvated
A " naive B cells

* DN1 B cells

TLR7
Signal

Switched
* Memory B cells *DNZ B cells
TLR7
Ay Anti-SM Ny IL-12
Q Anti-RNP . IFNy
N\
=

Signal

\

pathogenic plasma cells
* Germinal center

Regulatory . :
. plasma cell Extrafollicular
signal * Pathologic B-cell
Yo production is TLR7
=2 d dent
4| IgM-mediated [\ ependen

= Clearance L

N

* Resting naive B cells can
also produce regulatory
plasma cells

=
([ UNIvERSITY
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Duxbury B et al. Lupus. 2013;22:1489-503; Gatto M et al. J Autoimmun. 2016;74:94-105. “

Anti B-cell Therapy: Where Did We Go
Wrong?

* B cells are central to SLE pathogenesis

# BLyS Rituximab

(autoantibody production, T-cell activation, 4+ APRIL Ocrelizumab
CO-StimuIatory eﬁeCt, etC) |#® IFN-o Lupuzor Epratuzumab
* Many open-label trials show efficacy with rituximab _ -y 131)\ Atacicept
° Meta-analysis of 11 (201 patients) open-label LN trials )k
using rituximab + )'k
- Pooled CR: 36.1% (95% Cl: 25.2—48.6%) " T

* Pooled PR: 37.4% (95% CI: 28.5-78.8%)

The Graveyard of Failed B-Cell Targeted Therapy RCTs YYI Edratide ‘ i
_I_ Anifrolumab Tabalumab
ALLEVIATE EMBRACE ACCESS .. » Blisibimod
BELON LUNAR Y - ® .
G Rontalizumab
CALLIBRATE RITUXILUP Sci.f‘; Iin||zul:r?aab
EXPLORER

Past therapy Limitations

Incomplete B cell depletion (CD20) UNIVERSITY
Inability to affect secondary lymphoid organs AFANAADVT AN
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Currently B-Cell Therapies in Use for SLE in the US

Belimumab Obinutuzumab Rituximab
FDA-approved for SLE and LN FDA-approved for adults with active Off-label for refractory SLE/LN

LN
Blocks soluble BAFF. It reduces B-cell Type Il anti-CD20 antibody. Marks Type | anti-CD20 antibody. Depletes
survival signals; it does not directly CD20-positive B cells for depletion. CD20-positive B cells.
bind or kill B cells.
Most effect on BAFF-dependent Targets mature naive and memory B Targets mature naive and memory B
transitional and naive B cells. Mature cells. Does not target most cells. EXPLORER and LUNAR missed
memory B cells and long-lived plasma plasmablasts or long-lived plasma cells. primary endpoints; still used off-label in
cells are relatively spared. selected refractory cases.

Belimumab changes survival signals. Obinutuzumab and rituximab deplete CD20-
positive B cells. None directly removes most long-lived plasma cells.
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B-Cell Depletion with Anti-CD20: Aim to
Reduce Autoantibody Production
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* Chimeric anti-CD20 monoclonal antibody

° Reduces circulating Naive B cells and Memory B cells

° Spares Plasma cells

° Incomplete clearance of Transitional, Margir
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Reduced B-Cell Survival with Anti-BAFF: Aim to c‘
Reduce Autoantibody Production v
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* B-Cell Activating Factor
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* Stimulates B cell proliferation and differentiation
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Can New Strategies Lead to Deeper B-Cell Depletion?

Early B cell Naive B cell Memory B cell Plasmablast Long-lived plasma cell
BAFF blockade Changes survival signals, especially for transitional and naive B cells

CD20 depletion Mature naive and memory B cells; little direct reach to most plasma cells

CD19 targeting Broad CD19-positive B-cell reach, including many plasmablasts

BCMA / CD38 Antibody-secreting cells and plasma cells — U [VERS[TY
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The Therapeutic Pipeline for SLE Focuses on B-Cell
Mechanisms

lanalumab BAFF-R blockade + B-cell depletion Phase 3 SLE and LN studies

CD19 CART Deep depletion of CD19-positive B cells Early clinical studies;
investigational

CD19 + BCMA cell therapy  Adds plasma-cell targeting to B-cell depletion Phase 1 strategies
T-cell engagers CD3 x CD19 or BCMA x CD3 Early clinical reports and
trials

Anti-CD38 antibodies Targets antibody-secreting cells

UNIVERSITY
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Type | Interferons are at The Center Of SLE

Disease Pathogenesis

* Immune complexes result in IFN
production

* [FN and breaking self-tolerance

* Promotes autoantibody
production

e Suppresses T regulatory cells
* Promotes T cell cytotoxicity

* [FNs is a therapeutic target in
SLE

e Anifrolumab
* Phase 2 LILAC trial (BIIBO59)

Interferogenic
ICs

B8 @ e

NK

1Cytotoxicity g
1IFNy
j s

|Suppression

W

DNA I

RNA

Apoptosis
NETosis

Type | IFN W e

|
7l
T
o &1
*Cytotoxicity

Schematic: The_RoIe of IFN

tAutoantibody
production

TAntigen
presentation

Activation,
Th1 polarization
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W

Several Current and Emerging Therapies Target the IFN

Pathway in SLE

1 SENSING 2 LIGAND
'O' ‘0‘“0'
pDC Type | IFN
TLR7 and TLR9 detect IFN-a, B, w released by
nucleic acid immune pDCs
complexes

Litifilimab Sifalimumab, rontalizumab
anti-BDCA2 on pDCs anti-IFN-a

Enpatoran
TLR7/8 inhibitor

- FDA approved - Phase 3 Stopped

plasmacytoid dendritic cell; TLR, toll-like receptor.

BDCAZ2, blood dendritic cell antigen 2; IFNAR, interferon a/f receptor; ISG, interferon-stimulated gene; ISR

3 RECEPTOR

IFNAR1 / IFNAR2

on nearly every cell

Anifrolumab
anti-IFNAR1, blocks all type |
IFNs

Upstream agents cut IFN production. Anifrolumab blocks all type | IFNs &
inhibitors also block IFN-y, /IL-12/23 and other cytokines.

4 KINASES

@ TYK2

JAK1 + TYK2
phosphorylate STAT1 and
STAT2

Deucravacitinib
TYK2 inhibitor

Upadacitinib
JAK1 inhibitor

Baricitinib
JAK1/2 inhibitor

5 OUTPUT

ISG transcription
the IFN gene signature

No direct therapy. Measured in
blood as the IFN gene
signature.

—
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JAK/STAT Pathway may be Targeted to
Affect Interferon Signaling

IFN-o/p O

IFNAR2 | | |IFNAR1

(Cytosol

Jaki |k —> Alternative complexes «——

IFN-y
IFNGR

STAT1-1-IRF1

l STAT2-2-IRF9

STAT1-1-IRFx

STAT1 STAT2 STAT3, STATS

Tetramers

Unphosphorylated

Nucleus l

[ERE [*'°Cs  [GAS) [iSRE] 'S¢
OAS, Mx1, GBP ISG47 TTCNNNGAA
‘Antiviral IRF1 (GAS)
IRF7 CXCL10
IRF8

A
» -
* JAK1 is a signal transducer

downstream of IFNAR1/2

* Activated JAKsS
phosphorylate STATs causing
dimerization

* STAT complexes then
activate IRFs

* Result: ISG transcri o-

—
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Emerging Interferon-Pathway Therapies

Agent Where it acts
Deucravacitinib .
oral TYK2 inhibitor JAK/TYK?2
Upadacitinib o
oral JAK1 inhibitor JAK/TYK?2
Litifilimab o
anti-BDCA2, SC pDC/TLR
Enpatoran @)
oral TLR7/8 inhibitor pDC/TLR
Anifrolumab in LN .
anti-IFNAR1, IV IFNAR

Stopped in SLE Baricitinib (JAK1/2; SLE-BRAVE-II missed, 2023). Sifalimumab and rontalizumab (anti-IFN-a).

Morand EF, et al. Arthritis Rheumatol 2023;75:242—-252 (PAISLEY). Merrill JT, et al. Arthritis Rheumatol 0
904 (LILAC). Merck KGaA, July 2026 (enpatoran). Readout timing from sponsor disclosure

Phase 2 signal

PAISLEY SRI-4 58% vs 34% at wk 32 (3 mg BID)

SLEek BICLA 53% vs 25% at wk 48 (30 mg)

LILAC fewer active joints in SLE; less skin activity
in CLE

WILLOW improved lupus rash (CLASI-A)

TULIP-LN informed an intensified dosing regimen

Phase 3 and next readout

POETYK SLE-1 and SLE-2

expected late 2026

SELECT-SLE

expected December 2026

TOPAZ-1 and -2 (SLE)
expected Q4 2026; CLE in H1 2027

ELOWEN-1 and -2 (skin)
FDA breakthrough designation, July 2026

IRIS

phase 3 in lupus nephritis, ongoing

i,
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Lupus Nephritis Burdens and Outcomes &

<

e

50-60% of patients with SE Most patients develop LN
develop lupus Nephritis (LN) within 5 years of diagnosis

Fewer than 40% achieve Up to 30% of peog

complete remission after N progre
1 year of treatment /

B

k\\
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Schematic: Lupus Nephritis
Classes Requiring Treatment

Afferent S\ N Efferent
arteriole \ arteriole
epithelial cell / % Mesangial cell
- 0 ) L dir= 1

Podocyte ———
\
mﬁ:‘\ g ____ Mesangial matrix
l —— Endothelial cell
Gl | ( U"nsa)ryspace/ \\ O Y "; Glome;ularb(ag;m;;m
omerular Bowman' 172 membrane
_> Y
filtration unit _:prné":'n:ﬁ:'f'\,
? Nephrology
Class Il Class Ill Class IV Class V

e e e e

Class llI/V Class IV/V
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The CDC and ACR have partnered to Improve Quality Care
In SLE: Healthy People with Lupus 2030 Campaign

Healthy People with Lupus 2030 Quality Metrics

Eligible patients should Avoid Prednisone dose

(CDg el > 7.5mg/day for more La;bolratory Scrigqing Funé:tiolnal _Status Depression Screen
Hydroxychloroquine than 6 months UrELS E e el

Qo o * i . *%%

? Pharmacy record Pharmacy record Blood/Pressiire PROMI.S el . P .

e ST screen  C3, C4,dsDNA function scale PROMIS

= UA, UPCR « MDHAQ** depression Scale

g

g Continuously Continuously Every 6 months Every Year Every Year

i,

: I EINNAPERS Y
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Compared to Academic Centers, Community Care
Centers are Less Likely to Screen for Lupus Nephritis

73
SOl 65
II I i

University Clinic County Hospital Clinic Community Staff Model

80
70
60

Pass Rate
= N w NN ()]
o o o o (@] o

N= 148 SLE patients in the CLUES Cohort participants with no history of LN
Screening “pass” was defined as being screened every 6 months for: .

HMO

m Unadjusted pass rate  m Adjusted Pass Rate

LN nephritis labs (UA, UPCR, creatinine)

37.7 37.9

Community, Other
Providers

SLE activity serologies (C3 or C4, dsDNA levels) -~ _

Blood pressure

—
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%4
LN presents a major risk for morbidity and mortality » )
with progression to ESKD1

Uncontrolled LN flares accelerate nephron loss
and potentiate the risk for early ESKD.1

140 - Potential Impact of LN on Kidney Lifespan .
10-year survival has been shown to
120 - Gradual podocyte improve from 46% to 95% if disease
“ and nephron loss T e b hi d2a
with aging |1 remission can be achieved+
100 - Nephron
loss with ™"
a single I2
80 1 v episode : . . :
Preserving kidney function and reducing

morbidity/mortality while minimizing
medication-related toxicities have been
recommended as treatment goals3

GFR (mL/min)

2

60 - 7 ©
|3 &

40 4 3

Nephron loss —, |
with ongoing LN

0 20 40 60 80 100
Age (years) -
Figure reprinted from Anders HJ, Kidney Int. 2016;90(3):493-501. — — E
g I I I UNIVERSITY
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aSerum creatinine of <1.4 mg/dl and proteinuria of <0.33 g/d within 5 years of entering the study...
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EULAR 2025 LN Recommendations: Treat to Target

| I
@ Hydroxychloroquine I HCQ for all patients, unlesk contraindicated

|
@ Glucocorticoids
2. Repeat biopsy if

) uncertain
@ Immuno-suppressive MPAA or low-dose IV-CY 3, Refractory

e |V-CY + B-cell depletion

° Target missed?

1. Check adherence first

|
|
Then 0.3-0.7 mg/kg/day > |
<5 mg/day by 4—6 months > I
|
|

withdraw when possible

a Add-on, from the start + CNI (voclosporin or TAC) or + biologic (belimumab or obinutuzumab) e Add CNI if heavy
proteinuria
. e Clinical trials

Milestones @ @ @ @ >

Diagnosis 3 months 6 months 12 months

Kidney biopsy Kidney function Proteinuria {, 50% UPCR < 700 mg/g Severe presentations
Repeat if response preserved or improved RPGN
uncertain Proteinuria J, 25% :/:lgjh-dose IV-CY + pulse IV-

TMA
+ SGLT2i Plasma exchange,
. . Throughout: salt < 5 g/day, BP control with RAAS blockade first, lipids, vaccines (influenza, COVID-19, if stable with inhibi
Kidney protection g g/day wi irst, lipids, vaccines (influenz if stable wi complgmentlnhlbltors,
HZV, pneumococcus), bone health residual caplacizumab

proteinuria %
" UNIVERSITY
of MARYLAND
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Fanouriakis A, et al. EULAR recommendations for SLE with kidney involvement: 202&
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Changes in the EULAR LN Guidelines from 2023 vs 2025

2023 SLE recommendations 2025 kidney update

Early combination for most patients. MPAA plus belimumab, CNI, or

itial i MMF or low-dose CYC. Add beli b or CNI ti . .
Initial immune therapy or low-dose elimumab or as an option el v i

Biologics Belimumab. Rituximab reserved for refractory disease Obinutuzumab added alongside belimumab as first-line add-on @

Pulse, then 0.3-0.7 mg/kg/day. <5 mg/day by 4—-6 months, then withdraw
when possible

Pulse, then 0.3-0.5 mg/kg/day. Taper to <5 mg/day as

Glucocorticoids . .
quickly as possible

UPr J,25% at 3 mo, J,50% at 6 mo, UPr <0.5-0.7 g/day at Kidney function preserved by 3 mo. (|, 25% at 3 mo, {,50% at 6 mo, UPCR

)
)
)
)
)
)

000000

LEIEEE 12-24 mo <700 mg/g by 12 mo

e SEeE T ACEi/ARB. Consider SGLT2i if decreased eGFR Salt <':-'> g/(flay, RAAS blockade first. SGLT2i in stable disease with residual
proteinuria

Refractory and TMIA High-dose CYC, Rituximab Adherence check first. [V-CY + B-cell depIe.:tlo.n,' add CNI. TMA @
pathway (plasma exchange, complement inhibitors, caplacizumab)

2023: Fanouriakis A, et al. Ann Rheum Dis 2024;83:15-29. | | UN [VERS[TY
2025: Fanouriakis A, et al. Ann Rheum Dis 2025. doi:10.1016/j.ard.2025.09.00
= of MARYLAND
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Calcineurin Inhibitors Improve Complete Remission Rates in Lupus
Nephritis

Two sites of action Choosing a CNI

Voclosporin Tacrolimus Cyclosporine

Drug levels @ Not needed @ Required @ Required

0 9 Effect on MMF @ Minimal @ Minimal ® | MPA ~40%

CNI blocks calcineurin

Immune Podocyte Kidney toxicity o Iécc);vl\é%r;dri(:)verSIble & Moderate @ Higher
NFAT stays in cytoplasm Synaptopodin protected
> v ah 07 g Pregnancy @ Avoid @ Compatible @ Compatible
} IL-2 and IFN-y Actin cytoskeleton stable
) y S y Y
| T cell activation | proteinuria, fast 9 Best fit Q Monitor and avoid
» Class lll/IV £ V with heavy proteinuria * eGFR every 2 weeks for 1 month, then
Masking ongoing injury? Paired biopsies at 18 months in « eGFR >45 at start every 4 weeks
AURORA 2 (16 voclosporin, 10 control) showed no - Goal of fast proteinuria control + Blood pressure
difference in aCtiVity or ChroniCity indices. « Not studied with Cyc|ophosphamide

Rovin BH, et al. Arthritis Rheumatol 2025 (AURORA 2 repeat biopsies). Lupkynis prescribing info ' dney Ig | | UN IVERS[TY

MPA exposure). Faul C, et al. Nat Med 2008 (CNI and podocyte actin). ACR 2020.repi galth guideli Of MARYLAND
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W
In Summary & .

* SLE is an under recognized cause of morbidity and mortality
especially in young women of color

* Diagnosing SLE requires a high index of suspicion
* Early referral to a specialist can be life-saving

* Late mortality due to SLE is highly related to the accumulation
of comorbidities

* Comorbidities in SLE should be co-managed by the
rheumatologist and the primary care physician

* Treat to target and early implementation of advanced theraple
prevents morbidity and mortality in SLE

—

" UNIVERSITY

AFANAADVT AN
SCHOOL OF MEDICINE



	Slide 1: Standardizing Care in the Lupus Patient: Toward Treat to Target
	Slide 2: Instructor Disclosures
	Slide 3: Activity Goals
	Slide 4: Lupus Overview: SLE as a Multiorgan System Disease
	Slide 5
	Slide 6: SLE Disease Activity Comes and Goes but Organ Damage Is Forever 
	Slide 7: SLICC/ACR Damage Index (SDI)
	Slide 8: In SLE Permanent Organ Damage Results Both from Disease Activity and Glucocorticoids
	Slide 9: Damage Accrual is Self-Perpetuating and Associates with Mortality
	Slide 10: SLE is a Major Cause of Morbidity and Mortality Especially in Minority Women
	Slide 11: Patients of Black African Descent Exhibit Increased Burden of Comorbidities
	Slide 12: Shifting From Race-Based to Race-Conscious
	Slide 13: Time to SLE Diagnosis in Delayed in Ethnic Minorities
	Slide 14: SLE Patients Who are Diagnosed Early Experience Fewer Flares
	Slide 15: SLE Patients Who are Diagnosed Early Exhibit Fewer Comorbidities
	Slide 16: Communicating Treatment Options: SLE Patients of Color are Less Aware of Biologics
	Slide 17: Non-White SLE Patients are More Likely to be Treated with High Dose Glucocorticoids
	Slide 18
	Slide 19: Comparison of Damage Progression by SLEDAI-2K vs Corticosteroid Use
	Slide 20
	Slide 21
	Slide 22: SLE Patients Achieving Low Lupus Disease Activity Exhibit Less Damage Accrual
	Slide 23
	Slide 24: Hydroxychloroquine: SLE Patient’s Best Friend
	Slide 25: Underutilization of Biologics for SLE
	Slide 26: Advanced Therapies in LN Are Associated with Disease Modification and Improved Outcomes
	Slide 27: Unique Pathologic B Cell Subsets Characterize SLE
	Slide 28: Anti B-cell Therapy: Where Did We Go Wrong?
	Slide 29
	Slide 30: B-Cell Depletion with Anti-CD20: Aim to Reduce Autoantibody Production
	Slide 31: Reduced B-Cell Survival with Anti-BAFF: Aim to Reduce Autoantibody Production
	Slide 32
	Slide 33
	Slide 34: Type I Interferons are at The Center Of SLE Disease Pathogenesis
	Slide 35
	Slide 36: JAK/STAT Pathway may be Targeted to Affect Interferon Signaling
	Slide 37
	Slide 38: Lupus Nephritis Burdens and Outcomes
	Slide 39: Schematic: Lupus Nephritis Classes Requiring Treatment
	Slide 40: The CDC and ACR have partnered to Improve Quality Care in SLE: Healthy People with Lupus 2030 Campaign
	Slide 41: Compared to Academic Centers, Community Care Centers are Less Likely to Screen for Lupus Nephritis
	Slide 42: LN presents a major risk for morbidity and mortality  with progression to ESKD1
	Slide 43
	Slide 44
	Slide 45: Calcineurin Inhibitors Improve Complete Remission Rates in Lupus Nephritis
	Slide 46: In Summary

