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OVERVIEW
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the diagnosis and management of systemic lupus erythematosus (SLE), with perspectives for both general
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Systemic Lupus Erythematosus (SLE)

What is SLE? Or Systemic Lupus Erythematosus? It's
a progressive, chronic, autoimmune disorder that
results in inflammation and fissue damage. It's a
very heterogeneous disorder. It's manifested and
characterized by flares, remissions, and relapses and
it's further complicated by the fact that it can affect
any part of the body. Skin, joints, heart, kidneys, lungs
and the nervous system, among others.

What Is Systemic Lupus Erythematosus?

»
Systemic lupus erythematosus (SLE) is a progressive chronic ) *‘
autoimmune disease that results in inflammation and tissue (0 ¥
damage i -“
Characterized by flares, spontaneous remission, and relapses ( \ !
¥ I Y
Highly heterogeneous { N *
|
Can affect any part of the body | H
Often damages skin, joints, heart, kidneys, lungs, nervous system *
\
»*

To give anidea of what we see with lupus, approximately
85% are female. Whereas maybe 1in 10,000 white males
develop lupus. One in 70 Native Americans develop
the disease. 1in 250 African American women. And it
is more common in people of color such as Hispanic
and Asian. It is seen in 1 in 1,000 Caucasion females.
Lupus tends to peak during the reproductive years
between the ages of 15 and 45. And half with lupus
develop organ threatening disease, defined as heart,
lung, kidney, liver, brain or bone marrow. Non-organ
threatening would be considered to be people who
are tired, achy, have swollen glands, low grade fevers,
swollen joints, or rashes and perhaps some colitic
discomfort,

What Are Some Characteristics of Patients with SLE
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Petrl M. Best Pract fies Clin Rheumatal. 2002,16:847-856. Petr| M. Systemic Lupus Erythematosus. In: Imboden JB, et al, eds.
Current Rheum: osis and Treatment. 2007. Uramato KM, et al. Atheitis Rheum. 1999,42{1).46-50. Rees F, et al. Ann
Rheum Dis. 2017,69:2006-2017. lmirly PM, et al. Arthritis Rheum. 2017,59:2006-2017.

The primary care physician is usually the first stop on the
road to diagnosis of lupus. (If) it is suspected, usually
they will send the patient to a lupus care specialist
who will establish the diagnosis and stage it or assess its
activity and severity. There have been several criteria
for SLE. The original criteria in 1972 was revised in 1982
and again revised in 1997 by the American College
of Rheumatology. There were 11 criteria of which 4
are skin, 4 are systemic, and 3 are laboratory. The skin
criteria being a butterfly rash or sensitivity to ultraviolet
light in the malar region of the cheek which is angled
to absorb more ultraviolet light. Discoid rashes or thick
plaque like adherent rashes are seen in about 20% with
the disease at any given time. Two thirds of all lupus
patients are sensitive to ultraviolet A and B light and
oral or nasal ulcerations and even pelvic ulcerations or
vaginal ulcerations can be seen in approximately 20%.

The systemic criteria included markers of inflammation.
An inflamnmatory arthritis affecting at least 2 joints, such
as pleurisy or pericarditis, is seen in approximately 20%
to 30% of patients with lupus during the course of their
disease. Renal disorder manifested by proteinuria at
least a third of all lupus patients at some point. And
neurologic disease for this criteria was defined as
seizures or psychosis and its inadequacy was one of the
reasons why the criteria has been further revised.

The laboratory criteria include: cytopenia, in other
words in a CBC a hemolytic anemia, leukopenia, or
thrombocytopenia along with a positive ANA, which is
seen in close to 98% with the disorder.

And an immunologic disorder such as either markers
of hypercoagulable state such as anti-phospholipid
antibodies for lupus anticoagulant or the false positive
serology as well as that, plus the presence of anti-DNA
or anti-SM. Symptoms must have been going on for at
least 3 months (and) another possibility, such as a virus,
needs to be ruled out.

The Systemic Lupus International Collaborative Clinics
revised this criteria in 2009. The reason why the revision
was hecessary was one could have lupus nephritis on a
kidney biopsy but not meet the criteria. The definitions
for continuous disease inflammatory arthritis were
further refined.

Renal disease was further defined and neurologic
disorders were expanded to include mononeuritis
multiplex myelitis, peripheral or cranial neuropathy or
cerebritis.

The hematologic criteria was the same. And the
laboratory criteria, for the first time, allowed well
complement to be included, as well as a direct
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SLICC Revision of the ACR Classification of SLE

Clinical criteria (at least 1)

+  Cutaneous: acute or subacute cutaneous lupus, chronic cutaneous lupus, nasalforal ulcers, nenscarring alopecia
*  Inflammatory synovitis in 22 joints or 22 tender joints with morning stiffness that are observed

+ Organs: renal {U Pr/Cr >0.56 or RBC casts), neurologic [seizures, psychosis, mononeuritis multiplex, myelitis, peripheral
or cranial neuropathy, cerebritis), hematologic (hemolytic anemia, WBC<4000 x 1 or lymphs <1000 x 1, platelets <100K
once)

Laboratory (at least 1)

ANA, anti ds DNA (2x reference range if ELISA), anti Sm, anticardiolipin Ab 2X normal, lupus anticoagulant, biclogic false
positive, anti beta-2 glycoprotein, low €3, C4 or CHSD, direct Coombs without hemalytic anemia

Total of 4 clinical/lab criteria need to be present
122% specific, fewer (P=0.0082). 716 scenarios.

Petrl M, et al. Arthiriris Rheum 2009,60:5338,

Coombs without hemolytic anemia, along with the
ANA. In order to meet the (SLICC) classification, one
had to have 4 clinical or laboratory criteria to be
present. This particular classification was 94% sensitive
and 92% specific, with fewer misclassifications, and it
was done based on 716 scenarios with people who
had SLE and other rheumatic disorders.

The most common signs and symptoms of lupus
include: painful or swollen joints, low grade fevers, or
fevers without infection, rashes usually in sun exposed
areas, chest discomfort on deep breathing, such
as you would see with pleurisy, unusual hair loss,
Raynaud’s phenomenon in about 20% to 30%, exquisite
sensitivity to ulfraviolet light, swelling, cutaneous ulcers,
adenopathy, and in about 70% to 90%, significant
fatigue.

Common Signs and Symptoms of Lupus

Painful or swollen joints and
muscle pain

Raynaud’s phenomenon

Sensitivity to the sun

Unexplained fever
Edema in legs or around eyes

Rashes, most common in sun

exposed areas Mouth ulcers

Chest pain upon deep breathing Swollen glands

Unusual loss of hair Extreme fatigue

So, the clinical and laboratory manifestations of SLE
from a study of 2,000 patients is summarized in this slide.
It includes that the overwhelming majority with SLE
have a positive ANA, joint pain, a little over two thirds
have some skin manifestations, between half and two
thirds have myalgias and low compliment. About 40%
to 50% at times have fever and elevated anti-double
stranded DNA, low white count, and pleurisy or serositis

with protein in the urine, and anemia. Approximately
one third have anti-cardiolipin antibody, and some
CNS or centfral nervous system manifestations—of
which there are many. Elevated gamma globulin or
polyclonal gammopathy can be seen in up to one
third. 12% at some point had serositis, and adenopathy
in 10%.

Mucocutaneous Features of SLE

Malar (butterfly) rash

Discoid lupus (DLE)

Mucosal ulcers

Alopecia

Subacute cutaneous lupus (SCLE)
Cutaneous vasculitis

Bullous lupus

Panniculitis

We mentioned that lupus can affect the skin. It can
produce a butterfly rash or malar rash. Lupus means
wolf in Latin and it’s the distribution one sees when in
the cheeks. Discoid lupus we’ve already discussed.
Alopecia or hair loss can be focal, called alopecia
areata or diffuse alopecia universalis, or one can
develop discoid lesions in the scalp. Subacute
cutaneous lupus is a variant of SLE that affects the
dermis rather than the epidermis andit is harder to freat,
relatively easy to diagnose. Andit’s associated with the
antfibodies to SSA and these individuals are exquisitely
sensitive to sunlight. Cutaneous vasculitis usually seen
in the fingers and foes, but it can occur anywhere in
5% to 10% with SLE. Lupus subsets sometimes associated
with rather more discoid cutaneous lupus rather than
systemic lupus include one that we would see bullous
or a dermal lesion where it’s inflammation of fat pads
or a panniculitis.

The butterfly rash of lupusis where we get hyperkeratosis,
follicular plugging, and dermal atrophy. It tends to
spare the nasolabial fold. These rashes can come and
go. They can be plaque-like, thick and scaring.

Discoid lupus is defined as this thick plague-like
adherence scaring. If it exists with any of the criteria for
lupus it’s called SLE. It can also exist in isolation without
any organ involvement. 10% with discoid lupus patients,
we now call it chronic cutaneous lupus, will ultimately
develop SLE. These plaques, as shown, can expand,
they can produce scaring, hyperpigmentation,
vacuolization, and they can occur anywhere on the
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Discoid Lupus

Can occur as part of systemic lupus or exist in isolation without any other organ
involvement

10% of discoid lupus patients will develop SLE
Coin-shaped scaly plaques

Plaques expand to form lesions with depressed central scarring and increased skin
pigment around the edge

Can occur anywhere on the body, cause hair loss in the scalp

;A%

body, especially in the scalp, but they usually occur in
sun-exposed areas.

Nervous System, Cardiopulmonary

The autonomic nervous system conftrols our pulse and
blood pressure and dysautonomiais very, very, common
in SLE. In some forms it can manifest as Raynaud’s,
where the fingers turn more red or purple with warmth,
and they turn more blue or white with cold. Or they
can be both at the same time. This is a manifestation
of vasomotor instability, or dysautonomia, as shown
on the right side of the screen. We can also get

Vascular Features

Raynaud’s phenomenon

Vasomotor instability; dysautonomia

autonomic features that cause cognitive impairment.
We could get vasodilation in the cerebral area that
causes headaches, vasoconstriction which causes @
lupus, partly responsible for a lupus fog. We can get
microvascular angina so it’'s sort of like a migrainous-
type of phenomenon with migrating pain that can be
in any part of the body.

Let’s furn now to the musculoskeletal system. You know
we have 640 muscles in our body and 210 bones, 100
joints, and the only joints that are involved in SLE are
those that are lined by synovium which is 80 of the 100
joints. In other words, it does not include the sutures in

Musculoskeletal Involvement

Musculoskeletal symptoms
Arthralgia
Commoan presenting symptom (>76%)
Usually symmetric hand and knee joints
Arthritis
Swelling erythema, warmth less common
Mo bone erosion or fixed deformities
Myositis
Inflammatory tendonitis
Myalgia
Musculoskeletal system organ damage
Tendon degeneration
Fixed deformities

QOsteoporosis

the brain and anywhere from C4 to the bottom of the
spine. Most patients with SLE have arthralgias or aching.
About half, at some point, have inflammation of the
joints with swelling and edema. And only about 5% to
10% develop erosive disease, as we would see with
rheumatoid arthritis, which is often an overlap known
as lupus. But mostly there are no erosions.

Myositis or elevation of muscle enzymes can occur
in 10% to 15% of lupus, unlike dermatomyositis or
polymyositis, muscle enzyme levels are usually below
500 but they can be slightly elevated. Anywhere
there is synovium, such as the tendon sheath, can be
inflamed. Someone can get trigger fingers, and cystitis,
and inflasmmation of the supporting structures. Muscle
aches can occur, but need to be differentiated from
fibromyalgia. Fixed deformities of the hands and feet
and other joints are seen in less than 10% with SLE. And
long-term management with anti-inflammatories, or
years of inflammation, leads to ultimate osteoporosis.
Especially if corticosteroids are being used.

I like o say when God created our heart and lungs they
came gift wrapped. And the gift wrapping of these
regions is a layer, normally, of loose connective tissue
that’s 2 or 3 layers thick, and it has some collagen and
fibroblasts, but when it gets inflamed, it gets thick, and

Serositis

Lining of heart, lungs, abdomen
Pleuritis is inflammation of the lining of the lungs
Pericarditis is inflammation of the lining of the heart

Symptoms include pain in chest with deep breathing or when
lying flat

Fluid may accumulate (effusion) causing increased shortness
of breath
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Blood Abnormalities

Anemia
Decreased red blood cells due to immune destruction/hemolysis

Thrombocytopenia
Platelets < 100k

Lymphopenia/neutropenia

Decreased white blood cells < 4k, particularly lymphocytes < 1.5k
Exclude other reasons

Medications

Blood loss

Infection

Deoley MA_ in: Wallace DI, Hahn BH, eds. Dubois’ Lupus Erythemotosus. 8% Ed. Philadelphia, PA: Elsevier; 2012: 526.

sometimes even adherent. So we can get inflammation
of the heart, pericarditis, of the lung, pleuritis, of the
abdomen, peritonitis, and of the joints, synovitis. The
major symptom of serositis is pain in the chest on taking
a deep breath. Around the pericardium it’s a form of
chest pain that can be differentiated from let’s say
esophageal spasm, and that it improves when one
leans forward. The fluid itself can be a fransudate or
an exudate. And the fluid does accumulate and it can
cause shortness of breath.

Some of the blood abnormalities seen in SLE include
cytopenias, that we’ve already discussed. But it’s not
just being anemic, it’'s specifically immune destruction
or autoimmune, usually Coombs direct positive
hemolytic anemia. 10% are Coombs positive but a
smaller percentage develop hemolysis. Hemolysis is a
serious complication of SLE that shortens lifespan and
worsen prognosis and needs aggressive management.,
Platelets less than 100,000 are not uncommon in SLE, but
generally we only treat it or worry about it if it gets down
to 20 or 30,000. With regard to white blood cells, either
the lymphocytes or neutrophils can be decreased,
and leukopenia is far more common. When we do see
cytopenia, especially anemia, we need to make sure
that it's not due to blood loss from heavy menstrual
flow, any ongoing infection, medicatfions commonly
can suppress bone marrow production of red cell
elements, there are many other causes of anemia as
well.

Diagnostic Workup

Before we label a patient as having SLE we need to rule
out other disorders. In other words, lupus is only one of
many autoimmune conditfions that is associated with
inflasnmatory arthritis with constitutional symptoms of
fatigue and aching. A third of lupus patients have a
positive blood tests of rhneumatoid arthritis. Some lupus

Differential Diagnosis of SLE

Rheumatoid arthritis, scleroderma, myositis, vasculitis, spondyloarthropathies, inflammatory bowel
disorder, Behget's disease, sarcoidosis, Sjogren’s syndrome, thyroiditis, polymyalgia rheumatica,
undifferentiated connective tissue disease

Infections
Tuberculosis, Lyme, Bacterial endocarditis, HIV, CMV, EBV

Fibromyalgia

Allergies

Neurologic disorders (esp myasthenia gravis, multiple sclerasis)
Malignancy (esp, lymphoproliferative disorders)

Drug-induced lupus
Chlorpromazine, methyldopa, isoniazid, hydralazine, procainamide, quinidine

Psychiatric disorders

Bipolar illness, malnutrition, substance abuse

Wallace bJ. The Lupus Book. New York, N¥: Oxford University Press; 2012. Mansan 1, et al. Orphanet Journal of Rare Diseases.
2008, 16, o) Lhtml

patients have overlapping features with scleroderma
and sometimes the presence of Raynaud’s could be
either lupus or scleroderma. Myositis, to a mild degree,
is seen in lupus—to a greater degree in polymyositis
or dermatomyositis.  ANCA-positive  vasculitis s
offen mistaken for SLE. Also mistaken for lupus are
the spondyloarthopathies because one can get
inflammation in the hands and feet and the sacroiliac
area. Inflammatory bowel disease sometimes smolders
for years before it's ultimately diagnosed. Some
patients with low titer anti-nuclear antibodies could be
told that they have lupus when they turn out to have
inflasnmatory bowel disease.

Behcet’s is manifested by large numbers of oral
ulcerations, but has unique features like erythema
nodosum, HLA-B51 is more common in this group. One
third of all lupus patients in the United States are African
American, and sarcoidosis is extremely common in this
group and sometimes the presentation can overlap.
An ANA in this populatfion is uncommon. Sjogren’s
syndrome, which is dry eyes and dry mouth with
arthritis, is usually seen (in) an older age group than
we usually see in SLE, but a third of all lupus patients
ultimately have dry eye and dry mouth and there is a
lot of overlapping.

10% to 15% with SLE have Hashimoto's thyroiditis or even
Graves’ disease. And it seems that 20% of individuals
with one aufoimmune disease have a second one.
In older patients we like to rule out polymyalgia
rheumatica which gives a very high sedimentation rate
along with stiffness and aching. And there’s a large
group of patients, probably more than even have SLE,
who have an ANA, may be tired and achy and have
some swollen joints, but don’t meet established criteria
for SLE. We call them UCTD. Over a 10-year follow-up
period, the patients with Undifferentiated Connective
Tissue Disease—in about a third—the condition goes
away and (in) about a third it stays the same, and about
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20% of these individuals go on to develop rheumatoid
arthritis, lupus, or scleroderma.

I might want to mention here that there is a new
classification or criteria being developed for SLE,
in collaboration with the American College of
Rheumatology and the European League Against
Rheumatism, that is attempting to address some of the
difficulties and uncertainties, and we expect these to
be published in the next year or 2. Infection can also
mimic lupus. Lupus patients and rheumatoid patients
have infections. Pafients with infections often have
ANA and rheumatoid factors. Viral conditions such as
Epstein Barr and cytomegalovirus are often mistaken,
and since the false positive syphilis serology reflects a
spirochete, which is Lyme also being a spirochete, that
sometimes with Lyme and lupus, and vice versa, have
false positive tests for the other.

Fioromyalgia is not a disease. It's a syndrome. It's a
pain amplification syndrome of the afferent sensory
system where they lead to muscle discomfort. About
20% to 30% with lupus have fibromyalgia. This can be
caused by medication such as corticosteroid used to
tfreat lupus and it also can be caused by the stresses
of coping with the disorder. And it’s important that,
with fibromyalgia patients, we don’t treat them with
anti-inflammatories because it is not an inflammatory
process. Sometimes acute dallergic reactions are
mistaken for lupus. Sometimes early myasthenia gravis
or multiple sclerosis is mistaken, as well as an early
Hodgkin’s or lymphoma, as other malignancies can be
mistaken for SLE.

There are 15,000 cases in the United States of drug-
induced lupus, where certain agents, especially
antiarrhythmic, anti-TNF given for rheumatoid arthritis,
statins, anticonvulsants, can be mistaken for SLE. Drug-
induced lupus is not SLE, because it goes away when
the offending drug is removed. The exception to this
would be minocycline. And finally, some patients have
low titer ANAs, and low titer white counts, and low
levels of white count, and they don’t have lupus, and
sometimes, in young women who are malnourished or
have substance abuse (disorder) or (are) bipolar, this is
often a confounding factor.

No single test can determine whether a patient has
lupus, but several laboratory tests help make the
diagnosis. In everybody we get an ANA or anfinuclear
antibody. We often do a reflex panel which includes
other serologies—DNA, SM, RNP, SSA, SSB. The latter 2
standingforSjogren’ssyndrome, RNP mixed connective-
tissue disease, SM usually confirmatory for lupus, as is the
anti-double stranded DNA. Anticardiolipin antibody

Diagnosis

No single test can determine whether a person has lupus, but several
laboratory tests may help make a diagnosis

Diagnostic Tests
Antinuclear antibody (ANA) test
Autoantibodies: anti-DNA, anti-Sm, anti-RNP, anti-Ro (SSA), and anti-La (SSB)
Anticardiolipin antibody
Antiphospholipid antibody
Skin biopsy
Kidney biopsy

U 5. Department of Health and Human Services National Institutes of Health. National Institute of Arthritis and Musculoskeletal
and Skin Diseases. NIH Publication No. 03-4178. http:/fwww niams nih gov/Health_info/Lupusylupus_ff asp. Accessed lanuary
2013

is seen in one third of lupus patients, either that or an
antiphospholipid antibody, and one third of them, or
one third of one third, or one ninth, or 11% of lupus
patients have a high thromboembolic complication as
a result of the disease. One can have antiphospholipid
syndrome without having lupus. Skin biopsies confirm
lupus, and I've dalready discussed the pathologic
features. Renal biopsies have been used as well.

Summary of Useful Tests in SLE

LEVEL

1 Routine screening for all patients

Readily available and inexpensive testing
for select pa_tients

4 Specialized testing limited to selected
clinical circumstances

We screen our patients. We try to first use readily
available and inexpensive tfesting, then we do the
reflex testing which we showed above, and then for
niche conditions, or confusing conditions, or to stage
specific organ manifestations, we do more specialized
testing. So the easy tests to do, that are very easy 1o
get no matter what health plan you have, and are
usually affordable for the uninsured, include a CBC,
CMP, urine, muscle enzymes, acute phase reactant
such as a C-reactive protein or sedimentation rate,
and screening for organ involvement if there is a
complaint, such as doing an EKG or chest x-ray as well
as getfting ANA, C3 and C4 compliments and anti-
double stranded DNA.

(If)y we are suspicious of rhreumatoid arthritis, we would
get a rheumatoid factor, anti-CCT and image the
joints to see if there are classic rheumatoid features
such as erosive disease. We like to see if there is a
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prolonged clofting time that may be associated
with anfiphospholipid syndrome and 2-D echoes are
very good screenings for pericarditis or pulmonary
hypertension which is offen early and can be
diagnosed in a lupus patient. And finally, for $200 or
less, one can do a bone densitometry because there is
a high prevalence of osteoporosis in patients who have
the disease over years, and if we can have a baseline
we can look for change in bone mineralization and be
proactive.

Regarding reflex ANA panels, we already mentioned
what the antibodies do. They re relatively inexpensive
and usually part of a reflex panel. Sometimes we

Summary of Useful Tests in SLE

1 Routine screening for all patients

2 Readily available and inexpensive testing
for select patients

Extractable nuclear antigens

*  Anti-Sm
* AntiRNP
* AntiS5A (Ro) and 55B (La)

| Reflex panel testing to characterize nature Antiphospholipid panel

of lupus involvement 2 o ]

= RPR (false positive syphilis seralogy)
= Lupus anticoagul
= Anticardiolipin

Specialized testing limited to selected - Other antiphosphalipid antibodies

clinical circumstances

need CT or MR imaging to figure out what's going on
in somebody with central nervous system complaints.
We might want to get a befter look at somebody
with a seizure-like condifion or muscle inflammation.
Sometimes a bone scan is used to ook for inflammation
when acute-phase reactants are negative. And then
there is a variety of niche serologies that we can do
under certain circumstances, when warranted.

Summary of Useful Tests in SLE

1 Routine screening for all patients 3
* CT or MR imaging

* Electrical studies

Readily available and inexpensive testing (eg, EEG, EMG)
eg, » EM

for select patients
Bone scan

Reflex panel testing to characterize nature : .
of lupus involvement * Niche serologies (eg,

Coom! anti-histone,
i P myositis panel
Specialized testing limited to selected ! f )
clinical circumstances
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Case Study: Kelsey

Kelsey is a 23-year-old Caucasian female with an
unremarkable history in the past. But over the last 3
months she’s been a bit tired and achy with flu-like
symptoms and heavier than usual periods. When you
examine her, she has some fullness at her MCPs, maybe

Case Study: Diagnosing SLE

* Kelsey, a 23-year-old Caucasian woman
Unremarkable history until 3 months ago

Currently feels tired and achy, flu-like symptoms, heavier than usual
periods

* Physical exam
Some fullness at MCP joint
Dull discomfort on taking deep breaths
Mild erythematous rash on cheeks
Mild erythema on forearms

* Social
Under stress at work, poor sleep, lack of exercise

some minimal discomfort on faking a deep breath.
What you think is probably a rash on her cheeks, with
some erythema on the forearms, and she clearly has
been under () significant amount of stress, and hasn’t
been taking care of herself, sleeping well, or exercising.

Case Study: Laboratory Findings
« Normal blood chemistry panel
+ Mild anemia (Hb = 11.0 g/dL)
+ Ferritin = 8 ng/mL
« Urine: trace proteinuria, no casts or red cells
* ANA screen: notable for a 1:160 speckled pattern
* Sed rate = 30 mm/hr
* CRP 1.5 mg/L (normal < 1.0 mg/L)

Case Study: Work-Up

* Serology
Rheumatoid factor: 25 (normal <20)
Anti-CCP: negative
C3 complement: 68 (normal = 70)
C4 complement: 13 (normal = 14)
Anti-Sm, RNP, SSA, SSB, and anti-dsDNA: negative

* Chest X-ray: small right pleural effusion

« Urine protein/creatinine ratio: essentially negative
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Kelsey’s SLE Diagnosis

Inflammatory
Arthritis

Discoid
Rash

When you do your basic panel, you find that she’s iron
deficient, which could be heavy period or a chronic
disease, but she has a mild anemia, a little protein in
the urine which is hard to characterize, and an ANA
of 1 to 160 with a slightly elevated sedimentation rate
and C-reactive protein. This warrants further testing,
and she might have a little rheumatoid overlap with
the rheumatoid factor that’s positive. Slightly low
complements, which would suggest lupus. There’s
a little small pleural effusion on the right, and the
amount of protein that she has is not really significant.
So we are saying that she’s sensitive, has a butterfly
rash, inflammatory arthritis, a little pleurisy, probably a
cutaneous rash and ANA, so this is probably lupus.

Principles of Treatment

Let’s take a closer look at what we're going to do
with regard to treatment in a primary care setting and
general freatment strategies. So, we need to work
with the lupus care specialist. It can be an internist, a
rheumatologist, a nephrologist, a hematologist, even
a dermatologist. Then develop a . . . if the organs are
not involved . . . develop a treatment plan and monitor
the disease and usually touch base with the lupus care
specialist on at least an annual basis.

Primary Care Physicians Lupus Care Specialist

Develop Treatment Plan

Disease Activity Monitoring [l
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Most commonly, we use nonsteroidal drugs.
Approximately 80% of all lupus patients take non-
steroidals sometime in the course of their disease. Of
course, because it’s Gl, renal and liver toxicity, one has
to be very careful, and we are using a lot of diclofenac
gel, which is only 6% systemically absorbed. Recently,
the orthopedic society recommended that diclofenac
gel be the first line treatment for osteoarthritis of the
hand. It appears to be very safe. It helps serositis and
headaches and joint pain, but unfortunately it does
not do anything for the underlying disease.

Commonly Used SLE Medications

Inflammation, pain, fever |

o

Anti-malarials
(Hca)
Cortico-steroids =
(prednisone)

B-cell survival and

| T-cell, cytokines |
. gevelopment = /" -

Immuno-

| T- and B-cells e suppressants = Inflammation ]

(CYC, AZA, MMF)

Maidhaf W, et al. P T. 2012 Apr; 37(4):240-246.

And we’re going to go through the next level, which
would be antimalarials, followed by corticosteroid,
immune suppressants and, ultimately, targeted
therapies. So, the nonsteroidals treat inflammation,
pain and fevers, and the mechanism of action of the
antimalarials is that it raises the pH of the cell so that
acid cells become basic, and when you raise the pH of
the cell cytokines, such as interleukin 1 and interleukin
6, (they) cannot signal fo promote more inflammmation.
The immune suppressors and biologics of course target
(T cells and B cells) and corticosteroids, all inflammation.

We have to decide if the patient has organ threatening
disease or non-organ threatening disease. In other
words, heart, lung, kidney, liver, bone marrow, or brain is

Currently Available Options

Establish Diagnosis

Determine Likely Prognosis

Physical Measures (All Patients)
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organ threatening, and it’s treated one way, and non-
organ threatening disease, which (is) fatigue, aching,
joint pain and rash, is freated totally differently.

Currently Available Options

Establish Diagnosis

Determine Likely Prognosis ]
= — * Antimalarials
» Low-dose steroids

- Azathioprine/methotrexate

E
Physical Measures (All Patients)

If the organs are not involved, we usually manage the
patient with nonsteroidal anti as needed, antimalarials
which are disease-modifying, low dose corticosteroids,
and if we cannot keep the patient below about 10
mg of prednisone or if there’s another indication, oftfen
use an immune suppressant, and in those without
organ threatening disease, it's usually azathioprine or
methotrexate.

Management of Nonorgan-Threatening
Lupus
Physical measures
(eg, sun avoidance, exercise, splinting)
Medication

Counseling

Surgery (eg, biopsy)

For non-organ threatening disease we often—before
we go to medication—look at other measures. The
measures, in addifion to medication, include physical
measures, counseling and surgery. The physical
measures include telling patients to avoid ultraviolet
light, to do stretching, or isometrics as opposed 1o
isotonic exercise. Counseling is that the head bone
is connected to the immune bone. And if we can
alleviate their anxiety and educate them about the
disease with literature from lupus advocacy groups or
websites or blogs, we've come along way. We've tried
to temper their expectations. Sometimes we need 1o
get tissue in order to help the patient, and that’s what
the surgery component is.
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Also, from the physical measures we use sunscreen
SPF or some protection factor between 15 and 50
(to) block ultraviolet A light, and they are often very
useful. Changes in the barometer can make lupus
patients have worse symptoms. It does not matter if it’s
hot or cold or wet or dry, but if the barometer goes
from hot to cold or wet to dry, lupus patients are more
symptomatic. We use heat or moist heat rather than dry
heat for chronic injuries whereas we use ice for cold.
Occupational therapy helps patients to use assistive
devices and maybe prevent carpal tunnel syndrome
while on the computer. Get on and off the toilet seat.
In and out of their bedroom. In and out of the car. And
sometimes patients, let’s say farmers or fishermen who
are outside all the time, or construction workers, would
do well with being trained for more of an indoor job.

Diet, there is no special lupus diet. Although we think
that fish or fish oil is useful. Vitamin D is often low in lupus
and it might be helpful. And there is some evidence with
work evolving and understanding our microbiome, that
there may be a lupus diet, but it is not yet determined
what the best diet would be. The best way to treat
fatigue without medication is to pace yourself. If you
lay in bed all day, 20 hours a day, a young housewife,
she’s going to be only more fired. If she's wonder
woman and works 20 hours a day she will be wiped out
for days at a time. So be active for a couple of hours.
Pace yourself. Rest for 20 minutes. Be busy for another
couple of hours. Take a lunch break. If you take 4 or 5
breaks during the day, most lupus patients with non-
organ threatening disease, can get as much done as
any other woman with the disease.

In addition to educating the patient . . . If you don’t
take a drug it won’t work! And nonadherence or
noncompliance is a major issue. Patients need to have
access to the specialist even if they don’t have a
rheumatologist, their primary care doctor usually can
always call one on the phone or consult somebody.

Proactive and Preventive Strategies in SLE

Patient education programs Yearly bone densitometry and use of

bisphasphonates
Eliminate patient nonadherence phosp

Annual EKG, chest X-ray, duplex
scanning, stress tests, 2-D echo for
pulmonary pressures in high-risk
patients

Specialist access

Exercise, PT, OT, ergonomic work
stations

Cognitive therapy (lupus fog), Prompt evaluation of all fevers

biofeedback (Raynaud's) Antiphospholipid antibody screening

Aggressive vigilance for hypertension, and prophylaxis
hyperglycemia, hyperlipidemia,
obesity, smaking cessation
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Cognitive behavioral therapy or biofeedback helps
Raynaud’s, helps dysautonomia, and are anxiolytic.
And we screen patients on a regular basis for the
development  of hypertension, hyperglycemia,
hyperlipidemia, and obesity, especially in those who
are on corticosteroids, with at least annual screenings.

Hydroxychloroquine is not absorbed as well in patients
who smoke. Raynaud’s gets worse in patients who
smoke. We do annual bone densitometry in people
who’ve had the disease for a long fime or we get it
at least on a regular basis. We screen patients for
cardiopulmonary disease in those at risk. Anybody with
lupus who develops a fever needs to see a physician.
And we need to, in those who are high risk of having a
thromboembolic event, we need to either prophylax
them with asprin or some type of blood thinning
regimen.

Overview of Pharmacotherapy

We have already talked about the use of NSAIDs in
lupus. For fevers, headache, aching and even serositis,
the treatment algorithm is such that for those with
constitutional symptoms of fatigue and aching we can
use steroids, hydroxychloroquine, or combination, and
sometimes we have to use azathioprine methotrexate
or mycophenolate. We would rarely need something
stronger. With widespread cutaneous disease,
antimalarials are the first line, along with corticosteroids.
Systemic drugs rarely have to be used for cutaneous
disease, but mycophenolate, cyclosporine A,
azathioprine, methotrexate, and belimumab can be
used. And for those who have digital or cutaneous
vasculitis we may have to be more aggressive with
immune suppressant regimens. Sometimes being more
quick to use methotrexate, mycophenolate, or even
infravenous cyclophosphamide.

Using NSAIDs for SLE

Fevers
Headache
Arthralgias, myalgias, arthritis

Pleurisy, pericarditis
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Antimalarials

We talked about hydroxychloroquine and in Dr. Petri’s
talk you're going to hear a lot more about it, but it has a
sustained benefit in overall survival. Disease free survival
damage accrual. It slows the process of the disease. It

Summary of Outcome Benefits and Disease-modifying Effects
of Antimalarials in SLE

Hydroxychloroguine
Sustained benefit on overall survival, disease free survival, and damage accrual
Delays the onset of SLE and reduces clinical flares
Early use maximizes these benefits
Protective against thrombosis, even in APLA positive patients

Antimalarial class*
Improve survival in time-dependent manner

All 3 AMs have lipid-lowering properties which are apparent also in patients taking
corticosteroids

Beneficial effect on glycemic status in SLE patients, and this benefit possibly
increases with duration of use

Protective effect against renal damage and major infections

antibodies; HCQ,

sine, quinacrine; AN,

reduces flares and its early use is maximized with these
benefits. And these have been shown in controlled
trials where patients were doing well on antimalarial
drugs such as hydroxychloroquine, and these agents
were withdrawn and there were more flares. Our work
has also shown that hydroxychloroquine is associated
with fewer thromboembolic events, even in those that
have phospholipid antfibodies. And as a class, when
| say class | mean hydroxychloroquine, chloroquine,
or quinacrine, they do improve overall survival. They
lower lipid levels by an interaction with LDL receptors.
They can lower blood sugar by 10 to 20 points and
are protective against renal damage and they are
associated with fewer infections.

In a new lupus patient, we give the agent for 6 o
12 weeks, and there’s about an 80% response or
improvement with non-organ threatening disease. The
flare rate and risk of organ dissemination is improved.

Using Antimalarials for Lupus

After 6-12 weeks, anti-inflammatory and sun protective

80% response rate for nonorgan-threatening disease and cutaneous lupus
Decreases flare rate and risk for organ dissemination

Antiplatelet effects

Lipid lowering effects

No serious toxicity if appropriately monitored

Can be used in pregnancy and lactation
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AAOS Recommendations on Screening for HCQ
Retinopathy

At recommended doses (5.0 mg/kg real weight), the risk of toxicity...
Up to 5 years + < 1%
Up to 10 years =+ < 2%
After 20 years -+ almost 20%

Screening
Baseline fundus exam to rule out preexisting maculopathy
Annual screening after 5 years for patients on acceptable doses and without major risk factors
Primary screening tests
Automated visual fields
Spectral-domain optical coherence tomography (SD OCT)
Retinopathy is not reversible

Patient education is crucial

Marmor MF, et al; AD. Ophtholmology. 2015,123(8]:1386-1394.

There’s no serious toxicity of this and antimalarials have
been used in pregnancy and lactation without any
untoward effects.

The major thing we need to monitor with anfimalarials
is the eyes. Plaguenil or hydroxychloroquine does not
really affect the uvula areaq, it only affects the cornea
in making one more light sensitive, and (in) a small
percentage it’s reversible with the discontinuation, and
one can even restart. But retinopathy in recommended
doses should be used in 5 mg per kg doses. At 5
years the risk of retinopathy is close to zero used in
recommended doses. At 10 years its almost 2%. But
after 10 years the eye toxicity from hydroxychloroquine
increases radically and it's often as high as 20% in 20
years. Patients should have a baseline fundus exam
to rule out pre-existing maculopathy and screening
at least at year 5 and sometimes before. There is a
newer methodology for looking for retinopathy called
OCT. Which is a spectral domain optical coherent
tomography which can identify retinal disease before
the patient even has symptoms. Retinopathy, once
it occurs, is rarely reversible, so we need to be very
emphatic with our patients about making sure they
get eye exams when necessary. As you can see,

HCQ Therapy

1.0
Effective in early, mild disease

Associated with fewer
thromboembolic events

——  Withaut HCO

Cumulative Survival

Decreases damage scores at 5
years

With HCO

£=0.003

10 20 30
Years After Diagnosis

Broder A, etal. | Rheumatol. 2013 lan;40{1):30-3. Zheng 2H, et al. Lupus. 2012,21{10]:1049-1056.
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hydroxychloroquine therapy is statistically associated
with less inflammation, fewer clots and less organ
involvement.,

Steroids

Moving on to corticosteroids. If one has organ
threatening disease we need to use 1 mg per kg
per day in most cases at onset. If one has non-organ
threatening disease, we usually use 10 mg of prednisone
a day or less. If they cannot get by with that, we have
to then go on higher doses and usually use a steroid-
sparing drug. There are many steroid preparations.
Most newly used is prednisone or prednisolone, which
is also known as Medrol. We usually use prednisone. In
children there is more prednisolone. There is a brand-
named prednisolone that some people prefer. There is
no brand name for prednisone.

Glucocorticoid Therapy

Well-established side effects

CV events

Multiple agents
Cortisol/hydrocortisone

Prednisone/prednisolone Diabetes mellitus

Methylprednisolone Osteoporosis, osteonecrosis

Dexamethasone Infections

Betamethasone Glaucoma, cataracts

Psychological disord
Well-established benefits RYERROBICECLEICRT

Anti-inflammatory

Immunosuppressive

AulzIrastorza 6, et al. Rheumatalogy (Gaford). 2012;51(7) 11451183,

Dexamethasone is sometimes used in those with
organ threatening disease, especially in the central
nervous system, because it crosses the blood-brain
barrier. Cortisol or hydrocortisone works in 15 minutes
infravenously, and is used in more emergency settings
in those with high fevers. Betamethasone is often usedin
joints and it crosses the placenta and it might help early
hyaline membrane disease, or an underdeveloped lung
in pregnant patients. Steroids or anti-inflammatory and
immunosuppressants that have low established side
effects, such as promoting accelerated (adipogenesis)
raising the blood sugar, thinning the bones, promoting
infections, cataracts, glaucoma, and mood disorders.

Corticosteroids suppress virfually every component of
the immune response but expose people to greater
risks. There have been relatively few ftrials of steroids in
phase 3, but some have been done, mostly comparing
them with other drugs on the market, because it has
not been patent-protected for decades. But post-talk
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Corticosteroids and Immune Suppression

Suppress virtually every component of
the immune response

With chronic administration, expose
patients to greater risk of viral and
fungal infections

Steroid Use in Phase 3 Trials

B placebo

1500
. i
300 i

Patients treated with belimumab 300
had a smaller increase in 6
cumulative corticosteroid dose

because of greater decreases and

smaller increases in doses

Belimumab

Post-hoc analysis of 2 randomized

i
trials ias8

Trial designs allowed for steroid

dose-adjustment based on
patient’s disease activity

Cumulative Cumulative Cumulative
Change  Decrease Increase

“Pe0.0001; **P=0.0165; *P=0.0005
‘etal_Arth Rheum.

Effect of Prednisone on Organ Damage
T e ——————— T —

>0-6 mg/day 116
>6-12 mg/day 1.50
>12-18 mg/day
> 18 mg/day

164
251

“Adjusting for confounding by Indication due to SLE disease activity
Thamer M, et al. J fheumatol. 2008;36:560-564.

analysis of randomized trials shows that using let’s (say)
atargeting agent such as belimumab, is steroid sparing,
and it also showed that steroids are very effective.
From a damage point of view the work from Dr. Petri
from Johns Hopkins has demonstrated that if oneison 6
mg or less—in other words below adrenal replacement
levels—organ damage is very slight. But once you end
up on a higher dose of steroids, organ damage is much
greater. So, this is the reason why steroid-sparing agents
are important.

Whereas 80% of all rheumatoid arthritis patients in the
United States are taking methotrexate, studies in lupus
are limited, but it appears to be effective in about 20%
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of all lupus patients in the United States (who) are taking
methotrexate at any given moment. It does tend to
lower the SLEDAI score and have an effect on being
steroid sparing. This drug is well known, appears to be
generally quite safe and is taken weekly. For those with
more serious disease, mycophenolate and azathioprine
can be used. We generally restrict mycophenolate to
more renal or pulmonary disease, whereas azathioprine
can be used in non-organ threatening lupus for just
about any manifestation. Both are steroid sparing.

Mycophenolate and Azathioprine

Mycophenolate

Primarily used for renal, or pulmonary involvement

Azathioprine

Can be used for renal, hematologic, musculoskeletal,
dermatologic involvement

Can be steroid sparing

Then there’s the group that we call niche therapies that
are only used for specific organs or areas of involvement.
For cutaneous disease we might use refinoids, some of
the anti-leprosy drugs such as dexamethasone, some
of the topical calcineurins such as pimecrolimus and
tacrolimus. For low platelet counts we might use an
androgen-like hormone such as danazol or infravenous
immunoglobulin. Rituximab appears to be particularly
effective, as is splenectomy.

Other Agents Used to Manage Lupus

Specific agents for cutaneous subsets

Retinoids, antileprosy drugs, topical pimecrolimus or tacrolimus
Immune thrombocytopenia (ITP)

Danazol, intravenous immunoglobulin (IVIg), splenectomy, rituximab
CNS

Intrathecal methotrexate, cyclophosphamide, rituximab
Antiphospholipid antibody syndrome (APS)

Warfarin, heparin, platelet antagonists
Raynaud’s

Calcium channel blockers, phosphodiesterase inhibitors, nitrates
Pulmonary hypertension

Prostaglandins, phosphodiesterase inhibitors, endothelin blockers

For those with central nervous system disease, if
it's very serious we might want to use infrathecal
methotrexates like cyclophosphamide, or rituximalb for
those who’ve had thromboembolic events, who've
had thinners, for those who have vasomotor instability
and dysautonomia, calcium channel blockers and
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vasodilators such as phosphodiesterase inhibitors.
Especially if one has pulmonary hypertension, then we
add the endothelin inhibitors and prostaglandins.

Organ Threatening Disease

If there’s organ involvement we tend to use cyclo-
phosphamide, mycophenolate, calcineurin inhibitors
targeted therapies or biologics. And since there are
some aspects of lupus where patients cannot take all
the agents that would be best for them, we sometimes
enroll them in clinical trials.

Currently Available Options

Establish Diagnosis
No Major Organ Involvement

Determine Likely Prognosis
Major Organ Involvement

Assess Severity and Organ Involvement

= Calcineurin inhibitors
(cyclosperin A or tacrolimus)
Physical Measures (All Patients) * Biologics (eg, rituximab or
belimumab) or

- Clinical trial

Prevalence of Serious Organ- or Life-
Threatening Complications With Idiopathic SLE
| compiication | N | % [l complication _|_ N _|

Nephritis 128 28 Psychosis 2 s
Thrombacytopenia 73 16 Organic brain 2
Cerebritis 48 1 SEmne
: Lupoid hepatitis 2 s

Thromboemboli 36 8

= o Retinal vasculitis/ 17 a
Hemolytic anemia ) 8 i
Seizures 30 6 Myocarditis 12 3
Lupus pneumonitis, alveolar 29 6 Mesenteric vasculitis 4
hemorrhage, or pulmenary
hypertension Thrombatic a 1

: thrombocytopenic

Avascular necrosis 3 5

purpura

Total
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Disease Activity Predicts Organ Damage and
Death

Time to'SDI A 21 by Disease Activity Level*
(N=350)

A 1-point increase in adjusted BILAG score
was associated with:
* 8% increase in the risk of any new organ damage

* 11% increase in risk of CV, pulmonary, or
musculoskeletal damage

* 15% increase in mortality

mortality and increase in damage score. We try to
restrict this.

For lupus in the kidney, which is seen at some point
in a third of all patients, it usually manifests as urine
protein excretion which leads to low albumin and
edema. Especially in nephrotic ranges. A sediment
which can include red cell counts, granular counts,
hyaline counts, white cell counts, and decreased renal
function and hypertension. The American College of
Rheumatology guidelines for monitoring lupus nephtritis
activity include looking at urine, blood pressure,
kidney function, compliments, anti-DNA and protein/

Clinical Features of Active Lupus Nephritis

Urine protein excretion—edema

Active urine sediment—WBCs, RBCs, protein casts,
cellular casts

Decreased glomerular filtration rate

Hypertension

About half, as | mentioned, with SLE have organ
threatening disease. Most common is kidney. Second
most common is low platelet. Third would be central
nervous system. But one must also be aware that lupus
can attack the lungs with the intferstitium or cause a
pneumonitis, it can attack the liver, produce retinal
vasculitis, myocarditis, microvascular angina, mesentric
vasculitis, and sometimes more serious complications
such as TTP.

Disease activity predicts how one is going to do. There
is something called the SLICC damage score. And
those who have higher activity tend to have a greater
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ACR Guidelines for Monitoring Activity of
Lupus Nephritis?

ap Protein:CR SerumCR | C3/CAlevels | Anti-DNA
Active nephritis at onset of treatment 1 1 1 3 2 3

Previous active nephritis, nane 3 3 3 3 3 6
currently

Pregnant with active GN at onset of 1 1 1 1 1 1
treatment

Pregnant with previous nephritis, 1 1 3 3 3 3
v

Na prior or current nephritis 3 [3 & 3 [ [

Taluos ara the Moy Intervals <ugee<ied at the ninimen lraquency at which the i
OB o 18 Seors e o 3 sy PN BT eat
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creatinine ratios. And, on the basis of that, we usually
determine freatment, which can include, in most
cases, prednisone, mycophenolate, and sometimes
calcineurin inhibitors rituximab and azathioprine, or
some of the newer biologics that are being studied.

For involvement of the heart, we have a large menu
of involvement. We've adlready talked about serositis.
Some people can have myocarditis or congestive
heart failure. 25% with SLE have hypertension. About
2% have actual vasculitis which is intimal proliferation,
medial necrosis, and adventitial fibrosis of the coronary
vessel. One can get valvular deposits without infection,
such as Libman-Sacks endocarditis, or with infection,
we actually do develop endocarditis. The problem with
endocarditis is that these deposits can break off and
become thromboembolic. Valvular insufficiency is not
uncommon. And, as a consequence, lupus patients
have a 7- to 10-fold increased risk of coronary heart
disease and stroke.

Pulmonary Manifestations of SLE
Pleuritis (also pericarditis) Shrinking lung syndrome

Pulmonary embolism/in situ
thrombosis

Susceptibility to infection
Lupus pneumonitis/alveolitis
Pulmonary hypertension

Pulmonary hemorrhage

Pulmonary fibrosis

Quadrelli 5A, et al. Lupus. 2009, 18:1053-1060.

In the lungs, in addition to pleurisy, and susceptibility to
infection, that we’ve mentioned, one can bleed info
the lungs, scar the lung, acutely inflame the lung, or
chronic pleurisy can lead to diaphragmatic atrophy
with adhesions and scaring that produces something
called interstitial or shrinking lung syndrome. About

Neuropsychiatric Manifestations of SLE

Central nervous system
Diffuse cerebral manifestations pr G

7
Psychiatric manifestations (depression) [, . \'\
Cognitive impairment 1 [ ¢
Seizures | q.“ /- I
Headache : o 4
Focal manifestations "‘ 6

Peripheral nervous system

Futrell N, et al. Neurology. 1992,42:1649-1657.

10% or less with SLE develop pulmonary emboli, and
pulmonary hypertension is seen in approximately 10%
with SLE.

Neuropsychiatric manifestations range from acute
inflammation in the brain to organic brain syndrome 1o
seizures, headache, focalized manifestation. One can
also get involvement of the peripheral nervous system
as well.

Rituximab

In treating organ threatening disease, there are a
lot of people in the United States that use rituximab.
Unfortunately, the open label frials—even though
they suggested efficacy and safety—were not
confirmed by 2 large ftrials from the sponsor of the
drug. Unfortunately, the drug study design was highly
flawed in that patients in both arms of the study got
high doses of prednisone which will treat anything. So,

B-cell Inhibition

Rituximab
Open label trials suggested efficacy and safety
Both major US trials failed but had faulty design

EXPLORER (78-wk)!
Patients with moderately-severely active, extrarenal SLE
Rituximab + prednisone + AZA/MMF/MTX
No differences between rituximab and placebo in 1° or 2° endpoints
“..aggressive background treatment and sensitive cutoffs for nonresponse.”

LUNAR (52-wk)*
Patients with class 1lI/1V lupus nephritis
Rituximab vs placebo with background MMF and corticosteroids
Numeric difference (P=0.2) in response rate, and significant differences in several
biomarkers
“Rituximab...did not improve clinical outcomes after 1 year of treatment.”

AzA= - ofatil; MTX
1. Merrill IT, et al. Arthritis Rheum. 2010 ;62:222-33. 2. Rowin BH, et al_ Arthritis Rheum. 2012;64:1215-1226.

as a result, we are looking at this again, and as a result
of some studies that have been done more recently,
we have concluded that even though none of these
uses are FDA-approved, that it does appear in series
to help central nervous system lupus once steroids and
cyclophosphamide have failed in its use for ITP and
hemolytic anemia. And it is extfremely good in patients
who not only have thromboembolic events but also
have inflasnmation, which is part of the catastrophic
antiphospholipid syndrome or CAPS. And it is also
approved for rheumatoid arthritis. A third of all lupus
patients have rheumatoid factor and sometimes we
use it for refractory inflammatory arthritis.

Belimumab

Belimumab is a BLyS-specific inhibitor. Unlike rituximalb,
which kills B cells, this modulates B cells. It inhibits soluble
BLyS, which is on the surface of developing B cells. It's
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Belimumab Is a BLyS-Specific Inhibitor

Indicated for the treatment of adult patients with
active, autoantibody-positive SLE who are receiving
standard therapy

Only biologic approved for SLE

First drug approved for SLE (2011) since 1957

BENLYSTA

not in the bone marrow, it’s not in the plasma cell, as
of this presentation, it is the only biologic approved for
lupus, and, in fact, the only drug approved for lupus
since Eisenhower was president. So, it is indicated for
adult patients who have auto-antibody positive lupus
who sfill have active disease despite standard of care
tfreatment. In the pivotal trials that were published in

Belimumab Pivotal Trial (BLISS-52)

Randomized controlled trial (N = 865) SLE Responder Index (1° Endpoint)

Seropositive L
Active disease (SELENA-SLEDAI 26)

Treatment (plus standard therapy)
Belimumab 1 mg/kg (n=288)
Belimumab 10 mg/kg (n=290)

,/' S e
/V
Placebo (n=287)
Higher response rate at 52 weeks
1mg: 51% (P=0.013 vs placebo)
10 mg: 58% (P=0.0006 vs placebo)
Other treatment benefits
Fewer symptoms and signs of disease activity (ie, lower SELENA-SLEDAI score)
Fewer patients with very active disease or flares (ie, BILAG A or BILAG B)
No worsening in global assessment scores (ie, PGA score)

—— Belimumab 10 mg/kg
— Belimumab 1 mg/kg
—— Placebo

8 11 16 20 24 28 32 36 40 44 48 52

Visit (week)

Similar rate of adverse events

Havarra 8V, ef al; BLISS-82 Study Group. Lancet. 2011;377(3767):721-731.

The Lancet as one can see-using belimumalb versus
with immunosuppressant suppressive steroids, non-
steroidals, and antimalarials, vs no belimumab there
was a 13 point differential in the responder index that’s
most commonly used in clinical trials. And belimumalb
appears to have long term safety effects. It continues
to work over time. It is steroid sparing and has an
outstanding safety profile.

Lifestyle is very important. You can also use topical
agents for lupus which go from sunscreen to anti-
inflammatory agents to diclofenac gel. We also need
to freat the symptoms of patients that may not be
inflamnmatory, such as depression or anxiety. And
comorbid conditions that are more common, such as
hyperlipidemia or accelerated atherosclerosis.
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Long-term Safety and Efficacy Study

Continuation of phase 2 trial with 10 years of follow-up
Belimumab 10 mg/kg every 4 weeks plus standard of care

Response to Belimumab Increased * Prednisone Use Decreasedt

100%
65%

b 47%
60% /“/——/\/_

-0.40%

12345678910 12345678310
Study Year Study Year

*Response measured with the Index (SK1}; Hedian
Wallace DI, et al. Ann Rhewm Ofs. 2017;76{52):150.

baseline

Currently Available Options

Establish Diagnosis

Determine Likely Prognosis

Case Study/Kelsey Continued....

| don’t want you to think that we forgot about Kelsey,
so treatment with her should begin initially with
prednisone and hydroxychloroquine. And we should
also consider giving her NSAIDs as needed. And treat
her iron deficiency anemia from her heavy period. But
would we escalate the therapy? If her symptoms are
not resolving, or she develops new organ involvement,
or if she has serious side effects, we need to escalate
therapy. But there’s no point in escalating therapy if
there’snot adherence. Because we’ve got to talk to her
about adherence. If there’s serologic or complement
changes and evidence for more information, then we
need to work with our rheumatologist and treat the
refractory or serious disease.

Assessing her, we need to really find out if she is taking
her medicine. We used to call this compliance, but
really the correct term is adherence. We don’t say,
“Have you been taking your medicine?” Because
Kelsey will say, "Yep.” Because we're intimidating her.
We need to say, "How many doses did you miss last
month?” And ask questions in a way such as, “Are
these symptoms from lupus, or are they from something
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in your lifestyle going on; with what’s happening?” That
way we can usudlly find out. Now there are ways to do
blood levels for hydroxychloroquine. Draw blood levels
are available for methotrexate as well.

And it furns out in the United States that if a practitioner
prescribes hydroxychloroquine there is a 20% to 30%
chance that the patient will not fill the prescription.
There’s a 20% to 30% chance they will not take it as
directed, and there’s a 20% chance that they won’t
make the next visit at the fime it was supposed to
happen. So, medicine nonadherence is one of the
major reasons for emergency room visits, flares, and
poor prognosis. It is extremely important that we hone
in on this issue.

With Kelsey, it appears that she’s evolving towards
more organ threatening disease and we really need
to educate her and talk to her. We talk about the
benefits of educational sessions. We don’t want
to scare the patients such that the benefits are
outweighed by perceived risks. 95% of people who
take hydroxychloroquine have no real issues.

So, the main points that | wanted to emphasize is that
we talked about the diagnosis and treatment of lupus.
That a rheumatologist is important to be involved at
some point, especially in those with serious disease,
unless it’s a nephrologist for kidney disease. We need
to screen for organ threatening disease. In other words,
somebody who comes in with a rash might turn out to
have protein in their urine and we would never know
it unless we get a urine. We need to treat early with
safe, or rather effective, inexpensive medication such
as nonsteroidal corticosteroids, and the overwhelming
majority with SLE should be on antimalarial. We should
monitor patience for adherence, and the lupus patient
should have a lupus care specialist involved in the care
system at least at some point.
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