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5 PRECIS

Systemic lupus erythematosus (SLE) is an autoimmune disease of unclear cause that affects
primarily women of childbearing age. Patients with lupus have a significantly increased risk of
developing complications of their blood vessels due to accelerated hardening of the arteries
(atherosclerosis). These complications include heart attacks and stroke. No drug to date has
proven to prevent this type of complication in lupus and premature vascular disease significantly
impacts the quality of life of these patients and enhances their risk of death.

The thiazolidinediones (TZD) are a class of drugs approved for the treatment of patients with
type 2 diabetes mellitus (DM); they belong to the family of drugs that activate the peroxisome
proliferator-activated receptor-y (PPAR-y). They have been proposed to have strong anti-
atherogenic and anti-inflammatory effects! even in patients without diabetes. Recent work from
our group and others indicates that TZDs significantly improve vascular damage, dysfunction of
blood vessels and disease activity in mouse models of lupus and abrogate atherosclerosis®*. We
recently identified the TZD pioglitazone as an effective drug in modulation of vascular function
and disease activity in patients with rheumatoid arthritis®. In addition, we have found in mouse
models of lupus and in in vitro experiments with human lupus cells, that pioglitazone has
important roles in modulating immune function and vascular manifestations®-°. Furthermore, this
drug is not immunosuppressive, adding an additional advantage when compared to other
medications used in this disease.

We propose that TZDs could significantly improve blood vessel function and play a role in
atherosclerosis prevention in human SLE, in addition to modifying lupus disease activity. The
major goal of the proposed research is to assess the effects of the PPAR-y agonist pioglitazone in
SLE on vascular function and inflammation and on SLE disease activity. The results of the study
may lead to the characterization of a new therapeutic target with dual effects on lupus and its
associated blood vessel damage

6 BACKGROUND INFORMATION, SCIENTIFIC RATIONALE AND
SIGNIFICANCE

6.1 Pathogenesis of SLE and unmet needs in the treatment of this disease
SLE is a systemic autoimmune syndrome with pleiotropic clinical manifestations that primarily
affects women of childbearing age. SLE is highly heterogeneous in its clinical presentation,
which renders therapeutic interventions particularly challenging. The current management of
patients with SLE is usually stratified by the degree of internal organ involvement; however,
most treatment strategies include a variety of immunosuppressive medications that are limited
both in their efficacy and by their potential toxicities. FDA-approved treatments for SLE include
only hydroxychloroquine, corticosteroids, aspirin, and most recently, belimumab. Potentially
devastating side effects of corticosteroids are well known and include infection, avascular
necrosis, weight gain, osteoporosis, cataracts and development of diabetes. Although often



beneficial for treatment of active disease, other immunosuppressive medications commonly used
in SLE (azathioprine, mycophenolic acid (MMF), cyclophosphamide, etc.) are associated with
multiple toxicities. Furthermore, despite the addition of these potentially toxic agents, SLE
patients usually require continued treatment with corticosteroids. Thus, lupus patients are
typically dependent indefinitely on corticosteroids and/or immunosuppressive agents for disease
control even while developing cumulative toxicities from exposure to these drugs. Clearly there
is an unmet need for improved treatment of inflammation in this patient population’.

Both innate and adaptive aberrant immune responses appear to play key roles in the loss of
tolerance and the development of subclinical and clinical manifestations®. In SLE, genetic,
environmental, hormonal, and various epigenetic and immunoregulatory factors act either
sequentially or simultaneously on the immune system. This results in the generation of
autoantibodies, immune complexes, autoreactive and inflammatory T cells, and inflammatory
cytokines that initiate and amplify inflammation and damage to various organs®. Various
cytokines have been proposed to play important pathogenic roles in SLE, including type I
Interferons (IFNs), IL-6, IL-17, BLyS, IL-10 and TNFX. Various abnormalities in innate
immune responses have been the focus of intense research in the last few years, including the
role of aberrant cell death, neutrophil extracellular trap (NET) formation, and the interplay
between lupus neutrophils and type I IFNs!-12, Abnormalities in various subsets of T cells have
been reported in SLE (including Teffector and Treg subsets), although the mechanism and
functional consequences of such changes remain unclear. Th17 cells have been reported at
increased frequency and detected at the site of end-organ damage in SLE, while serum levels of
IL-17 are increased in SLE and correlate with disease activity'%13. Treg cells are also altered in
patients with SLE. Both human and murine studies have reported a deficiency in number and/or
function of these cells, which act to suppress the activation of both T-helper cells and B cells.
Treg cells isolated from patients with active SLE appear less effective at suppressing T cell
proliferation and IFN-y production in comparison with cells from healthy controls or patients
with inactive lupus!®.

6.2 Vascular damage and premature atherosclerosis in SLE
While the life expectancy in lupus has significantly improved' > the disease is associated with
significant morbidity and increased mortality in significant part due to accelerated atherosclerotic

vascular disease!®17-23 The risk of premature cardiovascular disease (CVD), especially in young
women with SLE, is striking, and may be as high as 50-fold when compared to matched controls,
depending on the study and outcome measure!®. Atherosclerotic CVD develops or progresses in
~10% of SLE patients/year during short-term follow-up'® and is one of the most common causes
of death!®-2%, As we now recognize SLE as an independent risk factor for premature CVD, the
progressive nature of lupus vascular injury makes this population ideal for the study of
mechanisms involved in endothelial dysfunction, a state wherein the vasodilatory, anticoagulant
or anti-inflammatory properties of the endothelium are impaired and which predisposes to
atherosclerosis development?!. SLE patients without overt CVD display subclinical vascular



disease (endothelial dysfunction?%23, arterial stiffness?* and coronary perfusion disturbances?)

and increased subclinical atherosclerosis (carotid plaque and coronary calcification)?-2.. Many
of these findings are not explained by traditional risk factors2. Further, while all-cause mortality
in SLE has improved significantly with improved monitoring and immunosuppressive
treatments, CVD remains a leading cause of death??. Indeed, advances in immunosuppression
have decreased organ damage in lupus, but no drug to this date has proven to abrogate
atherosclerosis development in SLE, and high uncertainty on how to reduce the enhanced CV
risk remains. For example, steroids can induce hypertension, insulin resistance, and
dyslipidemias®®, but are anti-inflammatory and therefore may decrease CV complications
Antimalarials and mycophenolate mofetil (MMF) may have vasculoprotective effects?33, but
their role in atherosclerosis prevention is unclear. These observations indicate that novel

26,31

adjuvant therapies that target inflammation, immune dysregulation and metabolic abnormalities
without significant side effects are a significant priority in SLE.

6.3 Mechanisms of premature CVD in SLE
Although T and B cells are indispensable for lupus pathogenesis, it is still unclear if they play a
major role in lupus CVD. In contrast, links between innate immunity, SLE, and CVD are
myriad!2, with proposed significant roles for type I IFNs, platelets and neutrophil NETs among
others. We have proposed that type I IFNs promote an imbalance of vascular damage and repair,
triggered in part by impairment in the phenotype and function of cells crucial for vasculogenesis
including endothelial progenitor cells (EPCs). Furthermore, type I IFNs promote atherogenesis,
recruit macrophages to plaque and induce platelet activation®**3>, In addition, there is a high
prevalence of metabolic syndrome, insulin resistance and dyslipidemia in human and murine
SLE?¢ and in murine lupus these metabolic abnormalities may precede the development of overt
autoimmunity?’.

High-density lipoprotein (HDL) function is not always accurately predicted by HDL cholesterol
levels. The functions of HDL include reverse cholesterol transport and modulation of
inflammation. In healthy individuals, in the absence of systemic oxidative stress and
inflammation, HDL is anti-inflammatory. However, in those with chronic illnesses such as SLE
characterized by systemic oxidative stress and inflammation, HDL may actually promote the
inflammatory response*®. Indeed, work from various groups including ours has shown that
human and murine lupus are characterized by enhanced HDL oxidation and perturbed function
and this has been associated with enhanced atherogenesis?.

6.4 Current treatments and CVD in SLE
Corticosteroids, widely used as adjuvant treatment in SLE, likely have mixed effects on CVD.
While there has long been evidence that duration of prednisone use can independently predict
risk of CVD events, there is also evidence that, over time, more aggressive treatment with drugs
like cyclophosphamide and corticosteroids, will correlate with reduced CVD burden'. In terms
of drugs with a specific role in the treatment of the disease manifestations of SLE, two—the



antimalarials and MMF—have received the most attention for their potential cardioprotective
benefits. It is still unclear the role that novel and potential biologics may have in modulating
CVD in SLE.

In recent years, there has also been increasing interest in whether drugs with defined roles in
diseases like hypercholesterolemia and diabetes might have particular benefit in patients with
SLE.

6.5 PPAR-y agonists as potential therapeutic targets in SLE
PPAR-y agonists are members of the nuclear receptor superfamily of ligand-dependent
transcription factors, expressed in various cells including adipocytes, vascular cells, antigen
presenting cells and lymphocytes. PPAR-y activation by agonists determines modulatory effects
on different crucial cellular events such as growth factor release, cytokine production, cell
proliferation and migration, extracellular matrix remodeling and cell cycle progression/
differentiation. In addition, PPAR-y agonists have potent antioxidant effects*’. PPAR-y regulates
gene expression by binding as a heterodimer to the retinoid X receptor (RXR). The PPAR-
v/RXR heterodimer binds to sequence-specific PPAR response elements in the promoter region
of target genes, acting as a transcriptional regulator®’. PPAR-y also functions in a DNA-binding-
independent manner to trans-repress various target genes. PPAR-y activation by agonists
determines modulatory effects on crucial cellular events: growth factor and cytokine production,
cell proliferation, migration and differentiation, extracellular matrix remodeling and cell cycle
progression. In addition, PPAR-y/RXR complexes may cause functional inhibition by directly
binding to transcription factors, preventing them from inducing gene transcription and may also
inhibit phosphorylation and activation of several members of the MAPK family!.

There are 2 isoforms of PPAR-y: PPAR-y1 and PPAR-y2. Differential promoter usage and
alternate splicing of the gene generates 3 mRNA isoforms. PPAR-y1 and PPAR-y3 mRNA both
encode the PPAR-y1 protein, which is expressed in most tissues, whereas PPAR-y2 mRNA
encodes PPAR-y2 protein, which contains an additional 28 amino acids at the amino terminus
and is specific to adipocytes*®-Once tissue injury and inflammatory responses ensue, there is
upregulation of PPAR-y. Activation of PPAR-y (by endogenous or exogenous ligands) inhibits
the activation of the transcription factors NF-kB, AP-1, NFAT, and STAT#L. This attenuates the
formation of cytokines, chemokines, and adhesion molecules, reducing excessive inflammation
and tissue injury. Ligands of PPAR-y inhibit the expression of the pro-inflammatory cytokines
IL-1pB, IL-6, TNF-a and interferon (IFN)-y; the chemokine monocyte chemoattractant protein-1
(MCP-1); and the adhesion molecules intercellular adhesion molecule-1 (ICAM-1) and vascular
cell adhesion molecule-1 (VCAM-1). In addition, other important mediators of inflammatory
responses and/or pro-thrombotic cascades such as inducible nitric oxide (NO) synthase (iNOS),
COX-2, CDA40 ligand, plasminogen activator-I (PAI-I), and MMPs 9 and 1 are inhibited by these
compounds’ 26 Furthermore, within a week of treatment with exogenous PPAR-y agonists,
CRP levels decrease by 30% in patient groups, whereas the reduction produced by statins is only



14%%*"- 4% There are a number of endogenous ligands of PPAR-y, including eicoisanoids (such as
the PGD2 metabolite 15-deoxy-delta prostaglandin J2 (15d-PGJ2)) and long-chain
polyunsaturated fatty acids. In addition, various synthetic PPAR-y agonists have been developed
or are under development. The most widely used belong to the TZD or glitazone class of anti-
diabetic drugs. The 2 currently available TZDs, pioglitazone and rosiglitazone, are used alone or
in combination with other oral anti-diabetic agents for type 2 DM1. While PPAR-y agonists have
potent insulin-sensitizing effects, numerous reports indicate that the therapeutic benefits these
drugs may go far beyond their use in DM.

Emerging evidence indicates that the PPAR signaling pathways play critical roles in the
regulation of a variety of biological processes within the CV system*® and that PPAR-y agonists
inhibit the expression of genes that contribute to atherogenesis. PPAR-y isoforms have been
characterized in multiple vascular cell types and prevent in vitro vascular smooth muscle cell
growth®®2 and inflammatory responses, suggesting a role in vascular remodeling and
atherosclerosis. Furthermore, TZDs can improve many atherosclerosis risk factors by lowering
triglycerides, elevating HDL cholesterol and decreasing levels of biomarkers that are crucial in
atherosclerosis development?
pioglitazone than for rosiglitazone and rosiglitazone can have deleterious lipid effects; therefore,
pioglitazone might be a better drug for atherosclerosis prevention®.

. The positive lipid effects are significantly more prominent for

With regards to vasculogenesis, TZDs upregulate both number and functional capacity of EPCs
and prevent apoptosis of these cells in mice and humans®>. Reduction of EPC apoptosis by TZD
may be a potentially beneficial mechanism for patients with vascular diseases. TZDs can restore
vasodilator responses, improve endothelial function and suppress atherosclerosis progression in
various animal models of vascular injury®®3Z. These compounds also have potent antioxidant
activity and an ability to inhibit LDL oxidation, further decreasing atherosclerotic risk%. In
clinical studies, TZDs can inhibit CIMT?? ameliorate endothelial dysfunction, and inhibit
restenosis after cardiac stent® in patients with DM independent of glucose control®L,
Pioglitazone decreases visceral and abdominal fat content and blood pressure, and reduces
systemic vascular resistance in diabetics®2. TZDs also ameliorate markers of endothelial
activation and improve endothelial function in non-diabetic patients with coronary artery
disease®-%; in non-diabetics with the metabolic syndrome®* in patients with HIV®, RA, and
hypertension®; and in renal transplant recipients®’. In nondiabetic patients with CV risk factors,
pioglitazone treatment enhances insulin sensitivity, decreases C-reactive protein (CRP), and
improves endothelial vasodilator function®®. Therefore, TZDs might also be effective anti-
atherogenic strategies in non-diabetics with other increased risk factors for atherosclerosis.

Current evidence suggests that atherosclerosis prevention induced by these compounds is not
only due to the amelioration of systemic metabolic risk factors for atherogenesis but also to
downmodulation of inflammatory events that occur within the artery wall®*’, Indeed, in a
recent study, pioglitazone was found to counteract the deleterious effects of TNF-a on the
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vascular endothelium, further supporting its putative role in inflammatory conditions associated
with increased CV risk’. Studies suggest that short-term (3 weeks) treatment with TZDs can
promote significant improvement in endothelial function in healthy subjects’2. Regarding lipid
control, data on file from Takeda Pharmaceuticals shows that a 30 mg dose of pioglitazone for
26 weeks results in triglyceride lowering of 9.6%, HDL increase of 12%, and a neutral effect on
LDL and total cholesterol (www.takeda.com). Low HDL cholesterol is increasingly recognized
as a CV risk factor at any given level of total cholesterol or LDL”. Thus the HDL elevating
properties of TZD therapy may further add to their putative CV benefits. Importantly, a report of
5238 diabetic patients with macrovascular disease has shown that pioglitazone significantly
reduces CV morbidity and mortality’®. Also, treatment of type 2 DM with 45 mg daily
pioglitazone exerts powerful effects on endothelial function beyond metabolic control?>. This
was the dose we used in our RA cohort, where we found significant improvements in arterial
stiffness, metabolic parameters and disease activity’.

6.6 Safety of PPAR agonists
Regarding safety, recent meta-analyses and observational studies have indicated that
rosiglitazone may increase the risk of ischemic CV events and heart failure in DM and the
elderly, whereas the association of pioglitazone with these complications is less clear’®. Ongoing
studies are assessing rosiglitazone’s effect in CV event prevention in patients with CVD
history’”. There is significant debate regarding the role of rosiglitazone or other TZDs in CV
complications, particularly in insulin-dependent DM, heart failure and morbid obesity’®. Overall,
MI and stroke in DM have been significantly reduced by pioglitazone. However, TZDs are
contraindicated in New York Heart Association Class III or IV heart failure.

Pioglitazone can cause decreases in hemoglobin and hematocrit of 2-4%. These reductions may
be due to an increase in plasma volume and usually pose only minor risk. While pioglitazone is
typically not associated with hepatic toxicity or liver function test (LFT) elevations, the
pioglitazone package insert states there are post marketing reports of hepatic failure and that
causality cannot be excluded; Medwatch report states there is an association with hepatitis,
hepatic enzyme elevations to 3 or more times the upper limit of normal. Pioglitazone is
structurally related to troglitazone (no longer marketed), which has been associated with
idiosyncratic hepatotoxicity and rare cases of liver failure, liver transplants, and death. In a
recent study of non-diabetics treated with pioglitazone for similar periods of time to what is
proposed for our study, no changes in LFTs were observed®,

Similarly in diabetics with a mean duration of diabetes of 9.5 years, an increased incidence of
bone fracture was noted in female patients taking TZDs. There is significant debate regarding
which patients on PPAR-gamma agonists are at increased risk for fracture. For example, a recent
study reported that over 1 year, treatment with pioglitazone 30 mg/day did not produce
consistent effects on either bone mineral density or bone turnover in people with type 2 DM
(T2DM) or glucose intolerance” while another study showed decreases in bone density at
around 33 months of similar treatment®® . The majority of fractures observed in female patients
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have been nonvertebral fractures including lower limb and distal upper limb. In diabetics,
postmenopausal women taking TZDs and the subset of men taking both loop diuretics and TZDs
were at increased risk for fractures. In postmenopausal women, risk was associated with higher
TZD dose. No difference between rosiglitazone and pioglitazone was apparent®’. The effects of
TZDs on bone appear related, in part, to induction of osteocyte apoptosis®Z,

Preclinical and clinical trial data, and results from observational studies suggest an increased risk
of bladder cancer in pioglitazone users. The observational data further suggest that the risk
increases with duration of use®. It has been suggested that patients with bladder cancer (current
or previous) should not use pioglitazone. No studies have been published regarding cancer risk
with pioglitazone in nondiabetics. A recent meta-analysis of 215,142 of patients with T2DM on
pioglitazone revealed a hazard ratio of 1.03(95% CI 0.84-1.26) for patients treated with
pioglitazone for less than 12 months. The hazard ratio increased to 1.44(95% CI 1.19-1.74) for
patients using pioglitazone for more than 24 months. The p-value for interaction was 0.04,
suggesting a significant interaction between duration of pioglitazone use and incidence of
bladder cancer. However there was no interaction between cumulative dosage of pioglitazone
and incidence of bladder cancer (p-value for interaction=0.19). The number needed to harm
(NNH) was 20903 suggesting that more than 20,000 patients needed to be treated for one case of
bladder cancer to develop. Use of pioglitazone in patients with SLE and those with history of
treatment with cyclophosphamide has not been studied extensively. In their report of 30 SLE
patients treated with pioglitazone for 3 months Posadas-Romero et. al. have not reported any
increased incidence of bladder cancer®®. Of note, diabetes may increase the risk of bladder
cancer, with varying risk ratios across different duration of diabetes, and glycemic control may
also have an impact on the development of cancer through mechanisms related to metabolic
changes, accumulation of advanced glycation end-products and increased oxidative stress. As
PPAR agonists are usually used as second- or third-line drugs for glycemic control, their use may
indicate a poor glycemic condition for a long duration before their use. Many of the previous
observational studies could not adequately address the potential confounding effects of diabetes
duration and glycemic control in data collection and analyses. As such, randomized clinical trials
are needed to assess if there is truly an increased risk in diabetics exposed to long-term
pioglitazone and whether this applies to other patient populations.

Over 8500 patients with DM have been treated with pioglitazone in controlled clinical trials.
Over 6000 patients have been treated for 6 months or longer and over 3000 patients have
received the drug for at least 2 years. The overall incidence and adverse events reported in
placebo controlled clinical trials are shown in the table below. The incidence of withdrawals was
similar for patients treated with placebo (2.8%) or pioglitazone (3.3%).
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Table 1: Three Pooled 16-to 26-Week Placebo-Controlled Clinical Trials of
Pioglitazone Monotherapy: Adverse Events Reported at an Incidence >
5% and More Commonly in Patients Treated with Pioglitazone than in
Patients Treated with Placebo

I -
N=259 N=606
8.5

Upper Respiratory Tract Infection . 13.2
Headache 6.9 9.1
Sinusitis 4.6 6.3
Myalgia 2.7 54
Pharyngitis 0.8 5.1

*(Source http://www.rxlist.com/actos-drug/side-effects-interactions.htm)

As mentioned above, our group recently completed a randomized, placebo-controlled, crossover
trial on the effect of pioglitazone on endothelial function and disease activity in RA, another
inflammatory disease associated to enhanced CV risk. One hundred forty-three non-diabetic
adult RA patients (76.2% female, age 55.2 + 12.1 [mean + SD]) on stable RA standard of care
treatment were enrolled in a randomized, double-blind placebo controlled crossover trial of

45 mg daily pioglitazone versus placebo, with a 3-month duration/arm and a 2-month washout
period. Pulse wave velocity of the aorta (PWV), brachial artery flow mediated dilatation,
nitroglycerin mediated dilatation, microvascular endothelial function (reactive hyperemia index
[RHI]), and circulating biomarkers of inflammation, insulin resistance, and atherosclerosis risk
all were quantified. RA disease activity was assessed with the 28-Joint Count Disease Activity
Score (DAS-28), CRP and the Short Form (36) Health Survey quality of life questionnaire.
When added to standard of care RA treatment, pioglitazone significantly decreased aortic
stiffness, while conduit and small vessel function remained unchanged when compared to
placebo. Further, pioglitazone significantly reduced RA disease activity and CRP levels while
improving lipid profiles. The drug was well-tolerated>. In this cohort of patients with overall low
Framingham risk factors and preserved heart function, markers of target organ function,
including LFTs and CBC, were not different between treatment versus placebo groups at the end
of the study. There were more adverse events while on the active treatment group, and these
consisted primarily of expected side effects related to this drug class such as weight gain, lower
extremity edema, and dyspnea (see table below). Of the 16 serious adverse events (SAEs) in the
trial, only one was probably related to the study drug. This was a case of lower extremity edema
and chest pain that resolved with discontinuation of the study drug. There were 5 other SAEs
considered to be not related to the study drug (dyspnea and chest pain, tachycardia and elevated
blood pressure, low potassium and sodium, hip fracture, and intracranial bleed; n=1 each). The
study drug was discontinued only for the case of dyspnea with chest pain, and all resolved. The
remainder of the SAEs were considered “definitely not” related to the study drug.
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Table 2: Adverse Event (AE) by Body System and Treatment in Pioglitazone Trial in RA
patients N=143
Placebo Treatment

Body System (n=127) (n=129) P Value
Body as a whole 3 (2.36%) 5 (3.87%) 0.72
Cardiovascular 4 (3.15%) 8 (6.25%) 0.25
Edema 0 (0.00%) 6 (4.65%) NA
Hemic and lymphatic 0 (0.00%) 1 (3.87%) NA
Infection 5(3.94%) 5 (3.87%) 1.00
Metabolic and nutritional 3 (2.36%) 4 (3.10%) 1.00
Musculoskeletal 5 (3.94%) 8 (6.25%) 0.57
Nervous system 2 (1.57%) 4 (3.1%) 0.68
Respiratory 1 (0.79%) 6 (4.65%) 0.12
Skin and appendages 4 (3.15%) 3 (2.33%) 0.72
Total number of AEs 27 (21.26%) 50 (38.75%) 0.003
Total number of subjects 23 (18.11%) 39 (30.23%) 0.028

with at least one AE

6.7 PPAR agonists in SLE
As mentioned above, both murine and human studies in SLE support the notion that PPAR-y
agonists may be beneficial in this disease and represent an important potential molecular target
for vascular dysfunction improvement in SLE (Figure 1). Rosiglitazone and pioglitazone
improve disease activity in the MRL/lpr land gld/ApoE-/-lupus mouse model® with decreases in
autoAbs and renal inflammation and spleen size®. Rosiglitazone also decreases hypertension and
renal injury in lupus-prone NZB/W F1 mice?. A beneficial effect of TZDs in renal injury in other
conditions has been well-documented 285, We have reported that pioglitazone decreases renal
inflammation in NZB/W F1 mice®®. Kidneys from pioglitazone-treated mice showed significant
decreases in immune complex (IC) deposition and in mesangial expansion, endocapillary
hypercellularity, renal T cell infiltration and renal expression of proinflammatory molecules
including TNF and IL-17. While renal function did not differ between treatment groups in the
NZB/W mice, our results indicate that further exploring pioglitazone as adjuvant therapy when
combined with other treatments targeting SLE activity is warranted, given the potential positive
effects on organ damage prevention. These results indicate that TZDs significantly modulate
inflammatory responses in SLE and may decrease tissue damage. There is also recent evidence
that pioglitazone can downmodulate the proinflammatory effects of type I IFNs on myeloid cells
and this may be particularly relevant in SLE pathogenesis, given evidence from our group and
others that aberrant neutrophils may play key roles in lupus pathogenesis and its associated
vascular disease as mentioned above®

Similar to what we reported in murine EPCs?, when human EPCs are treated with pioglitazone,
there is a significant improvement in their capacity to differentiate into mature ECs after 2 weeks
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in culture. In contrast, rosiglitazone-treated lupus EPCs do not show improvement in their
differentiation capacity (unpublished observations). This further supports testing pioglitazone as
the TZD of choice in SLE due to its beneficial effects on vasculogenesis. IFN-a is known to be
antiangiogenic and we recently begun to characterize the pathways by which it suppresses EPC
differentiation and function??. We have performed gene array expression studies on control and
lupus circulating EPCs exposed to proangiogenic stimuli for 72 hours, then left untreated or
treated for 6 hours with recombinant IFN-a?%. We identified that IFN-a induces a strong
antiangiogenic signature in control and lupus EPCs. One of the most significant changes
included repression of various genes involved in PPAR-y signaling in both SLE and control
EPCs. This indicates a potential mechanism by which type I IFNs may interfere with vascular
repair, through downregulation of pathways crucial in endothelial health, and further supports
testing PPAR agonists in CV prevention in SLE. Interestingly, the level of PPAR-y repression by
IFN-a was significantly more pronounced in SLE EPCs than in control cells, suggesting that the
former may be more sensitive to the effects of type I IFNs2L.

In a recent small clinical trial in 30 young female lupus patients, pioglitazone administration over
three months improved HDL levels, insulin resistance, and HDL size, while decreasing markers
of inflammation such as CRP and serum amyloid A; specific markers of endothelial function
were not considered, neither was the effect on SLE disease activity®2.

We therefore propose that these agonists may particularly benefit SLE patients by suppressing
inflammatory and immunologic pathways that promote premature atherosclerosis and internal
organ damage. Identifying pioglitazone’s role in SLE may support an eventual paradigm shift in
standard of care for these patients to include therapy with PPAR-y agonists for treatment and
prevention of endothelial injury, atherosclerosis and CV events in this disease and, potentially, in
individuals with other systemic autoimmune diseases associated with premature CVD.
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Figure 1: Mechanisms of vascular damage/ atherosclerosis in SLE and potential role of

PPAR-y agonists in atherosclerosis prevention

Predisposition to vascular damage in SLE is likely mediated by multiple pathways including abnormal vascular
repair, enhanced endothelial apoptosis through a variety of mechanisms (cytokines such as type I IFNs,
autoAbs, cell-mediated cytotoxicity, NETs, traditional risk factors); prothrombotic and metabolic
abnormalities including increased piHDL. This leads to blood vessel damage, ¥ NO, increased platelet
aggregation and smooth muscle proliferation, all of which can lead to endothelial dysfunction and premature
atherosclerosis. Further, inflammation triggers insulin resistance that also contributes to endothelial
dysfunction. PPAR-y agonists may prevent this complication by blocking the majority of these harmful
pathways.

7 OBJECTIVES

The major goal of the proposed research is to assess the effect of a targeted pharmacotherapeutic
intervention — the administration of the PPAR-y agonist pioglitazone — in SLE on:

a) vascular endothelial function (primary endpoint), a predictor of CV risk
b) SLE disease activity (secondary endpoint).

This randomized clinical trial, with a modest sample size, can both serve as a “proof of concept”
study for the potential utility of TZDs in SLE, and inform us on which surrogate outcomes or
biomarkers may be useful in future lupus studies aimed at CV/immunomodulatory outcomes.

Aim 1: To conduct a randomized, double-blind, placebo controlled, crossover, proof-of-concept
clinical trial in adult SLE patients comparing the effects of pioglitazone vs. placebo on vascular
endothelial function and blood vessel inflammation. Primary outcome measures will be large
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vessel arterial stiffness, measured either by cardio-ankle vascular index (CAVI) or pulse wave
velocity (PWV, assessed by Sphygmocor) (both tests to assess large vessel arterial stiffness), and
assessment of microvascular peripheral arterial tone (PAT). Secondary outcome measures of
atherosclerosis risk and metabolic disturbances will include proinflammatory HDL (piHDL)
levels and HDL cargo, lipoprotein function, lipid profile and insulin resistance and EPC
phenotype and function. In addition, modulation of arterial inflammation will be assessed in a
subset of patients by neck to groin fluorodeoxyglucose positron emission tomography CT (FDG
PET/CT).

Hypothesis 1: Endothelial function and arterial compliance will significantly improve in
SLE patients treated with pioglitazone when compared to placebo, while arterial
inflammation will decrease.

Hypothesis 2: Pioglitazone will alter HDL cargo function, decrease proinflammatory
HDL levels and insulin resistance, and improve markers of vascular repair in SLE.

Aim 2: To assess the ability of pioglitazone to reduce SLE disease activity, when added to
standard lupus care, as assessed by the SLEDAI-2K disease activity index (SLEDAI-2K), lack of
A or B flares on the British Isles Lupus Activity Group (BILAG 2004) score, and physician’s
global assessment (PGA) (See Appendix sections 2,3,7). Serological markers of SLE activity and
various cytokines considered important in lupus pathogenesis will also be quantified.

Hypothesis 3: SLE Disease activity will decrease in SLE patients when treated with
pioglitazone vs. placebo.

Aim 3: To investigate the role of in vivo administration of PPAR-y agonists in modulating
aberrant immune responses in SLE. These will include lymphocyte phenotype and function,
autoantibody and cytokine production and myeloid cell phenotype and functional abnormalities.

Hypothesis 4: Pioglitazone will normalize innate and adaptive immune responses in SLE.

8 STUDY DESIGN AND METHODS

This will be a single-center, randomized, double-blind, placebo-controlled, crossover, proof-of-
concept treatment trial enrolling 100 SLE patients including replacements due to screen failures
and withdrawals. If a patient drops out of the study before completion both arms, another patient
may be enrolled so that up to 75 patients complete the study. They will be treated for 3 months
with 45 mg daily pioglitazone or placebo, undergo an 8 week washout period, then undergo
crossover to the other arm for 3 additional months. Throughout the study, functional, anatomical
and blood biomarkers of vascular damage, atherosclerosis risk and SLE activity will be
collected. Pioglitazone has been chosen over rosiglitazone because it appears to have a
significantly better safety profile regarding CV effects and lipid profile alterations*, based on
our experience in the rheumatoid arthritis (RA) trial® and the small pilot study published by
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another group that showed improvement in some metabolic parameters in SLE?2, as well as our
preliminary data which indicate improvement of vasculogenesis by pioglitazone but not
rosiglitazone?® in human SLE. We also have significant experience using this drug due to the
recently completed clinical trial in RA> The dose and study time period have been selected based
on pioglitazone’s macrovascular protective effects’”* and to allow detection of meaningful
changes in endothelial function and disease activity, respectively. This is also based on the dose
and study time period used in the RA trial, which showed significant effects on arterial stiffness,
metabolic parameters, inflammatory markers and RA disease activity>.

TZD studies indicate improvements on endothelial function from within a few weeks to a couple
of months. Previous crossover studies assessing pioglitazone’s role in endothelial function,
insulin resistance and inflammation have used treatments from 6-12 weeks with washout periods
of 4-6 weeks®®-72% In our studies in RA, 3 months was sufficient to observe significant
improvements in arterial compliance and disease activity”. These washout periods appeared
sufficient to avoid carryover effects and, indeed, in the RA trial we found no evidence of
carryover effect after the same washout period>. Carryover issues will also be addressed by
randomizing the sequence of placebo and pioglitazone treatment. Previous studies did not reveal
that the sequence (i.e. placebo followed by pioglitazone vs. pioglitazone followed by placebo)
had any effect on the observations®®. The study will take approximately 5 years to complete.

Figure 2 represents the study sequence.
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Figure 2: Overall Study Schematic

Proposed Surrogate Outcomes and Biomarkers

Specific Aim 1: Effect of Pioglitazone on vascular function and cardiometabolic risk.
a) Vascular function and vascular inflammation.

SLE patients demonstrate endothelial dysfunction independent of Framingham risk factors
and in the setting of subclinical CVD 2223, Endothelial dysfunction is an early event in

atheroma development and a trigger of CV events?®. PPAR-y agonists reverse endothelial
61, 64,98

dysfunction in other diseases , and pioglitazone improves endothelial function in

murine lupus®.

Arterial compliance/CAVI and PWV: Arterial stiffening is caused by structural and/or
functional changes within the major conduit artery walls, resulting in increases in pulse
wave velocity, with important hemodynamic consequences'?’. SLE patients without overt
atherosclerosis have increased arterial stiffness?+1%-103 indicating it may be a sensitive
marker of early CV dysfunction and increased risk and a target of treatment efficacy. In

19



RA, arterial compliance can improve after 12 weeks of etanercept'?, suggesting that short-

term treatment of inflammatory processes may improve vascular compliance. In animal
models and humans with other disease states, PPAR-y agonists significantly improve
arterial compliance during short duration trials 1919 In our pioglitazone trial in RA,
arterial stiffness as assessed by PWV was significantly improved in patients on the
pioglitazone arm when compared to placebo arm>. CAVI is an index reflecting the stiffness
of the artery from the heart to ankles; it increases with atherosclerosis progressioni®. An
advantage of CAVI over other tests that assess vascular stiffness is that it is not
significantly affected by changes in blood pressure. CAVI has been widely applied
clinically to assess arterial stiffness in subjects with known CVD, as well as those at risk
(hypertensive patients, diabetics, the elderly, and the obese). CAVI has also been utilized in
studying normal individuals to assess their potential risks of developing CVD!®, Changes
in CAVI have been observed when measures to decrease CVD risk factors have been
implemented! %112, Specifically for SLE, a small study recently showed that CAVI is
increased in SLE patients when compared to age- and sex-matched controls!3, Similarly,
PWYV assessment using a Sphygmocor device is a non-invasive, reliable measurement to
assess vascular compliance and was used in our RA trial. Either of these two tests will be
used in this trial, depending on which machine will be me more readily available once
these studies are initiated.

Pulse wave analysis (SphygmoCor): SphygmoCor is a set of non-invasive tools used to
determine central blood pressures and arterial stiffness. It (1) derives the pressure wave
from the ascending aorta to the carotid artery and (2) gives an accurate measurement of
pressure at the heart, brain, and kidneys. However, it cannot be used on patients who may
suffer from heart arrhythmias or arterial stenosis.

The SphygmoCor consists of the following:

SphygmoCor Px Pulse Wave Analysis System — a diagnostic tool to measure central blood
pressure

SphygmoCor Pulse Wave Analysis System — an algorithm used to determine central aortic
pressure and visualize ventricular- vascular interactions

SphygmoCor Pulse Wave Velocity System- a tool that derives a pressure pulse waveform
using the pressure tonometer and an ECG signal simultaneously. Arterial tonometry uses a
pressure sensor to detect the speed of a pulse wave and may indicate a problem in the
arteries.

SphygmoCor Pulse Wave Monitoring System— a tool that provides an estimated pressure
waveform from the ascending aorta.
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PAT: The Endopat2000 device measures finger microvascular endothelial function in a
fully-automated fashion before and after reactive hyperemia (RH-PAT). RH-PAT response
is independently predicted by traditional and novel CV risk factors!'*. PAT test is operator-
independent, with higher inter-day reproducibility than US conduit studies'!'>. PAT
dysfunction occurs in SLE in association with IFN signatures''®. While pioglitazone did not
modulate PAT in RA patients?, it will be important to establish the role of this drug in
microvascular function in SLE. Finger PAT signal is recorded by non-invasive, modified
plethysmography-based probes, then to digital media. PAT software calculates various
outcomes, the main one being the RH-PAT index=ratio of average RH-PAT PWA in a
finger of the occluded arm for a 60 second period beginning 1 minute after blood pressure
cuff-release, compared to average PWA during the 210 second-long baseline pre-occluded

period. The ratio is normalized to the PAT index in the control arm.

To simplify, we will refer to the CAVI, PWV and EndoPAT tests as “vascular function
studies”.

Assessment of vascular inflammation using [18F]-2-fluoro-2-deoxy-D-glucose (FDG)
imaging using positron-emission tomography (PET)/computed tomography (CT)): FDG-
PET/CT enables highly precise, novel measurements of inflammatory activity including
vascular, visceral, and whole body inflammation in vivo. The range of applications for
FDG-PET imaging has been expanded to include the evaluation of activity of
atherosclerotic plaque. Importantly, in diabetics or patients with glucose intolerance,
pioglitazone attenuated left main trunk inflammation in a glucose-lowering independent
manner when examined after 4 months of treatments_9_References*. This will be
performed in a subset of 30 patients given the logistics of scheduling imaging studies at the
Clinical Center.

b) Metabolic parameters and vasculogenesis profile

Insulin resistance: This is an important CV risk factor”-1? and a significant proportion of

SLE patients exhibit this abnormality!2%!2l, Homeostatic measurements like the HOMA
calculation allow for an easy assessment of insulin resistance'22123. In lupus-prone mice,
pioglitazone induced significant changes in insulin resistance. Furthermore, in the RA trial,
3 months of pioglitazone changes led to substantial improvements in this parameter, as
assessed by HOMAZ2 calculations®.

PpiHDL and lipids: Patients with active SLE exhibit a proatherogenic lipid profile with low
HDL, high triglycerides and dysfunctional HDL!2*. Pioglitazone improves lipid profiles
1125-126 iy DM, in non-diabetics and in murine SLE2®. We will monitor lipid profile,
oxidized HDL and cholesterol efflux activity of HDL from all subjects ex vivo before and
after therapy. HDL oxidation and proteome profiles will be determined by MS in a subset
of patients in the trial, NMR to assess lipoprotein particles will also be performed. These
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studies will identify whether pioglitazone treatment improves HDL oxidation, remodels
HDL proteome and renders the lipoprotein more functional.

EPC numbers and function: As SLE EPCs are decreased in number and display decreased
function, and pioglitazone has been shown to have positive effects on vasculogenesis, we
will quantify EPC numbers and function as previously described by our group, at various
time-points®>,

8.1.2  Specific Aim 2: Effect of pioglitazone on SLE disease activity

In clinical trials, the main methods to assess SLE activity are the SLEDAI-2K and the
BILAG 2004. The investigators on this study have significant expertise in the use of these
tools and have participated in clinical trials that used both methods to score disease activity.

a) —SLEDAI 2K: This validated scoring system is a modification of the original SLEDAI-
2K system to reflect persistent, active disease in those descriptors that had previously only
considered new or recurrent occurrences’, The score can be between 0-10°. It is based on
the presence of 24 descriptors in nine organ systems over the preceding 30 days.
Descriptors are documented as present or absent. Each descriptor has a weighted score.
Higher scores represent higher disease activity.(see Appendix).

b) Lack of A or B flares on BILAG 2004 The BILAG 2004 assesses SLE activity based

upon the premise of “intention to treat”'2>13% It has been widely used and is well
validated (sensitivity 87%, specificity 99%, and positive predictive value of at least 80%).
Within each organ/system, a combination of answers provides an activity score from A
(very active) to E (not or never active) (see Appendix 3). Recent trials have modified
BILAG 2004’s use to only the presence or absence of an A or B flare during the
observation period as an outcome measure, thus incorporating BILAG’s sensitivity to
flares in individual organ systems with the SLEDAI-2K. For the proposed study, the
clinical disease activity endpoints will be patients achieving SLEDAI-2K improvement +
absence of a BILAG 2004 A or B flare +improvement in PGA (see Appendix 3 and 7).
There are eight systems: general, mucocutaneous, neurological, musculoskeletal,
cardiorespiratory, vasculitis, renal and hematological. A score is calculated for each
system depending on the clinical features present and whether they are new, worse, the
same or improving in the last 4 weeks compared with previously. The most severe features
in each system, which are deemed to require high dose steroids (prednisolone >20 mg
daily or equivalent) and/or cytotoxic agents, characterize an A score. One or more features

may have to be present to score an A, depending on the system. More moderate disease
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items that would be considered appropriate to treat with lower dose steroids, antimalarials
or non-steroidal anti-inflammatory drugs (NSAIDs) contribute to a B score. Mild
symptomatic features that require just symptomatic therapy, for example with analgesics
and NSAIDs, can only contribute to a C score. If there are no current symptoms but the
system has previously been involved then a D is recorded. If the system has never been

involved, it is scored E

¢) Health Related Quality of Life Questionnaire (HRQOL) (SF-36) and physician global
assessment (PGA): This is a widely used tool to assess HRQOL with prior successful
application in SLE!31-132 SF_36 assesses physical wellness, social and emotional well

being and overall sense of mental health!3!. Completion takes 5-15 minutes (see Appendix
5).

d) Other: At each visit, C3, C4, anti-dsDNA, CRP and sedimentation rate will be
quantified.

8.1.3 Specific Aim 3: Assess the immunoregulatory role of pioglitazone in lymphoid and
myeloid cell subsets in SLE

We propose to investigate the effects of pioglitazone on intracellular signaling molecules,
serum cytokines and peripheral blood gene expression as a measure of biological effects
that can potentially be used as outcome measures to power for larger trials. At each visit,
serum and plasma will be saved for quantification of putative biomarkers of disease activity
and vascular damage in all patients. We will assess the effects of oral pioglitazone on
immune cell phenotype and function. Some of the proposed studies include:

e Alteration in the “interferon signature”, “T cell signature” and the “granulocyte
signature” in PBMCs using RNA seq or Affymetrix (to be performed by Center for
Human Immunology);

e Alteration in peripheral blood immune cell populations with special attention to
CD4+, CD25+, Foxp3+ regulatory subsets and Th17 cells, monocyte subsets and a
subset of aberrant neutrophils present in lupus patients (low-density granulocytes).

e Measures of serum cytokines and chemokines: this will include Th1, Th2 and Th17
markers, type I IFNs and myeloid cell-relevant cytokines such as IL-6, 11-8, MCP-1,
IL-1beta.

e Levels of autoantibodies (anti-dsDNA, ENA-Abs, APL Abs) and total IgG

Some of the studies will be performed by the Center for Human Immunology (NIH) and others
will be performed by Dr. Kaplan’s laboratory.
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9 INCLUSION AND EXCLUSION CRITERIA

9.1 Study Population and Recruitment

Patients 18 years old or older who fulfill revised SLE American College of Rheumatology
(ACR) and 2012 Systemic Lupus International Collaborating Clinics (SLICC) criteria ( 1 and 4)
will be recruited from the Outpatient Rheumatology Clinic of the Clinical Center at the NIH or
the NIAMS Community Health Center, from referrals for treatment and/or second opinion, by
advertising the study to rheumatologists within the larger DC area, and by direct advertising
through publications of patient advocate organizations, such as the Arthritis Foundation, the
Lupus Foundation, Lupus Research Institute, Alliance for Lupus Research, the American
College of Rheumatology meeting, and in the news outlets. These documents will be sent to
IRB for approval before being used.

Patients will be considered enrolled once they have signed consent.

9.2 Inclusion Criteria

1. For females and males 18 years old or older: females should be on adequate
contraception if they are of child-bearing potential, which should be documented by a
clinician, unless patients or their spouse/partner(s) have previously undergone a
sterilization procedure. Adequate contraception will be considered:

¢ Intrauterine device (IUD),
e Hormone implants,
e Injectable contraceptives,

e Oral contraceptives plus a barrier method (male condom, female condom or
diaphragm),

e Abstinence, or

e A vasectomized partner.

2. Meet revised ACR criteria and 2012 SLICC criteria for SLE and have: a) a baseline
SLEDAI-2K > 4 and <20 or a clinical SLEDAI-2K > 2 (not considering anti-dsDNA or
complement levels) and b) lack of BILAG A flare at baseline (See Appendix 3).

3. Stable doses of immunosuppressants and/or antimalarials for at least 3 months, and/or
corticosteroids for at least 2 weeks. The prednisone dose may be increased after
screening visit as long as the total dose is less than 20 mg of prednisone or equivalent per
day and the subject is on stable dose for at least 2 weeks prior to their Day 1 visit. If on
statins, should have been on stable doses for at least 6 months.

4. Allowed concomitant lupus-related medications
Antimalarials,
Prednisone < 20mg daily or equivalent doses of other corticosteroids;

Immunosuppressants:
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Mycophenolate mofetil, up to 3000 mg/day,
Methotrexate, up to 30 mg/week,
Azathioprine, up to 3 mg/kg/day,
Leflunomide, up to 20 mg/day,
Cyclosporine, up to 5 mg/kg/day
Tacrolimus, up to 0.1 mg/kg/day

NSAIDS and aspirin

Note: While it would be highly desirable to maintain corticosteroid dosage at constant
level for trial duration, it is impractical to anticipate that all patients with active SLE can
be maintained without therapy modification for an 8-month period. Because
corticosteroids are acceptable agents for treatment of the vast majority of minor lupus
flares, and patients with major flares (BILAG 2004 A or recent change in medications)
will be excluded, this will provide standardized treatment across study population that
can be easily analyzed. An increase in prednisone dose of less than or equal to 10 mg/day
from their prednisone dose at study entry will be permitted during the trial for increased
disease activity with a standardized taper allowable in small monthly decrements to the
patient’s baseline dose or 5 mg/day, whichever is less.

9.3 Exclusion Criteria

1.
2.
3.

Pregnant or lactating women
Expected need for major surgery during trial.

Current or previous diagnosis of malignant disease, except for basal cell or squamous cell
carcinoma of the skin with complete excision and clear borders or adequately treated in
situ carcinoma of the cervix.

Acute infections identified during screening that require antibiotics. These subjects would
be eligible to participate following resolution of infection before Day 1 visit within the
allowed 46 days screening period. The subject will re-screen if it extends beyond the
allowed 46 days screening period. See more details of information about the 46 days
screening window period in section 9.4 Screening and Randomization, line 9-10.

Chronic infections such as hepatitis B, hepatitis C, HIV or Tuberculosis.

Current use of cyclophosphamide or having received cyclophosphamide within the last
year.

Prior history of hemorrhagic cystitis or hematuria while receiving cyclophosphamide that
could not be explained by other causes.

Current use (within 3 months) of tocilizumab, rituximab, belimumab, intravenous
gammaglobulin or other biologic.

History of poor compliance with medical care, study visits and/or medication use.
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10. Receipt of any investigational new drug or device within 30 days prior to screening or 5
half-lives of the agent (whichever is longer), or any investigational new drug with known
long-term effects.

11. Pioglitazone is not recommended in patients with symptomatic heart failure. Patients with
current heart failure (NYHA class II, III or IV) and/or a left ventricular ejection fraction
of <45% by echocardiogram at screening will be excluded.

12. Significant impairment of major organ function (lung, heart, liver, kidney) or any
condition that, in the opinion of the Investigator, would jeopardize the subject’s safety
following exposure to the study drug.

13. Known hypersensitivity to TZDs

14. Serum hepatic transaminase levels > 2 times upper normal limit, or clinical evidence of
active liver disease at screening. The only exception is patients with confirmed non-
alcoholic fatty liver disease (NAFLD) where pioglitazone has been reported to have a
therapeutic role.

15. Diagnosis of DM or meeting DM criteria at screening visit, as established by new
classification criteria’®: Patients with diabetes are excluded because diabetes by itself will
induce profound changes in endothelial function and we want to assess the effects of
PPAR agonists in vascular risk beyond changes in insulin resistance.

16. Known latex allergy for EndoPAT test

17. Patients with severe Raynaud's phenomenon, history of finger ulcers or finger gangrene
will not undergo Endopat testing.

18. Patients with severe SLE at baseline, as quantified as SLEDAI-2K >20.

19. Patients with active lupus nephritis or active CNS lupus at baseline even if SLEDAI-2K
<20. Active disease will be considered as CNS or renal disease that require aggressive
immunosuppression. Active CNS disease will be diagnosed based on clinical presentation
and physical exam, exclusion of other conditions that could explain symptomatology and,
when warranted, ancillary tests (imaging) that support the diagnosis.

Patients that are not on induction therapy for lupus nephritis and have chronic (more than 6
months), stable proteinuria <750 mg/gram in protein: creatinine ratio but otherwise
considered to have no evidence of active lupus nephritis (e.g. no cellular casts and stable
serum creatinine < 2 mg/dL) over the last 6 months, will be included in the study.

In selected patients with potentially confounding clinical factors, consults will be requested
to help clarify the nature of any underlying renal disease that may affect inclusion.

20. Postmenopausal women who have not undergone a DEXA scan over the last year will
undergo a DEXA scan at screening. Patients with a better than -2.5 will be included.
Postmenopausal women who have undergone a DEXA scan during the last year and have a T
score better than -2.5 will be included without repeating the DEXA scan prior to enrollment.
If the T score is worse than -2.5, they will be excluded from participating unless the subject
is willing to begin appropriate treatment for osteoporosis by Visit Day 1. Postmenopausal
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women who have undergone a DEXA scan during the last year, have a T score worse than -

2.5 and are not on bisphosphonates or other appropriate therapy will be excluded.

Study Visits and Procedures

Table 3:

Study Visits and Procedures

Procedure

Screen

Baseline

Month 1

Month 3

Month 5

Month 6

Month 8

Unscheduled
visit

Consent and
Randomization.
Eligibility
Questionnaire

Medical History,
Physical Exam
including vital signs,
SLEDAI-2K

Presenting Symptoms-
Abbreviated Medical
History

Physical Exam
including vital signs

BILAG 2004,
SLEDAI-2K ,PGA,
SF36

Blood Draw: insulin,
glucose, lipids, EPCs,
C3, C4, autoAbs,
piHDL, cytokines,
CRP, ESR , Aim 3 labs,
Acute care panel,
Lymphocyte
Phenotyping TBNK,
lipoprotein profile,
Urinalysis (includes
microscopic), p/c ratio.

Blood Draw: safety labs
(CBC, LFTS,
pregnancy tests in
women of childbearing
potential)

Screening labs and
imaging. Blood draw:
(pregnancy test, lipids,
glucose, LFTs, CBC,
Anti-ds-DNA, C3, C4,
Urinalysis (includes
microscopic), p/c ratio,
Infectious disease
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testing ),
Echocardiogram (if it
has not been obtained
within the last 6
months) and DEXA
scan (postmenopausal
women without DEXA
scan in the last year)

Vascular function

X X X X
Studies
Dispense Drug X X
AE Review X X X X X X
Drug Accountability X X
Health lifestyle x
Counseling (PRN) X X X
Urine analysis X X X
PET-CT (subset of
(subset 0 X X

patients)

9.4 Screening and Randomization

Subjects will review and sign informed consent document, and medical history, physical exam,
disease activity (SLEDAI-2K), screening labs and echocardiogram will be performed.
Echocardiogram will not be performed if patient is rescreened within 6 months and previous
result is normal or if patient had normal Echocardiogram within 6 months prior to screening.
Routine laboratory data obtained within 30 days of the screening visit under the natural history
protocol 94-AR-0066 can be used for screening. Screening labs will include infectious disease
testing for HIV, Hepatitis B, Hepatitis C and Tuberculosis if they have not been obtained within
the last 6 months. As mentioned above, postmenopausal women without a DEXA scan in the
last year will undergo a DEXA scan to assess eligibility. The window between screening and
baseline must be less than 46 days, otherwise subjects will need to be rescreened regarding labs.
Inclusion/Exclusion Criteria will be signed off based on screening labs and assessment. Patients
who meet these criteria will be randomized to a sequence of active drug followed by placebo, or
placebo followed by active drug in a 1:1 allocation ratio. Randomization and drug/placebo
allocation will be done by the NIH clinical center research pharmacy after screening visit.

We will test Urinalysis (includes microscopic) on Screening and Month 8 visits on all patients.
If patients have evidence of microscopic hematuria > 20 RBCs/uL(excluding normal
menstruation cycle) it will be repeated twice at one month ( +/- 7 days) intervals and if RBCs
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are consistently more than 20 RBCs/uL then Urology consult will be placed. The following
algorithm will be put in place, per recommendations by the Urology service at NCI:

1. Question patient about macroscopic hematuria > 20 RBCs/uL times 3 results.

a. If YES - Urology consult = Cytology
i. If abnormal cytology = Cystoscopy = FISH @ Mayo Labs for genetic
changes for bladder cancer detection

ii. If normal cytology = Nothing

9.5 Study Visits

9.5.1 Baseline visit and 5-month +/- 7 days (post-washout) visit
Baseline visit will include medical history. The baseline and 5-month (post-washout) visits will

consist of a physical exam, and blood draw for biomarkers (Table 3). SF-36, PGA, disease
activity (BILAG 2004, SLEDAI-2K) and vascular measurements will be determined and
subjects will be issued a 3-month supply of blinded study drug or placebo with instructions. The
first week of each treatment arm, patients will take two 15 mg capsules of pioglitazone daily (30
mg total daily dose) and, if no significant side effects develop (primarily fluid retention), will
increase to three 15 mg capsules (45 mg total daily dose). Subjects will be instructed to follow
the same titration for the placebo arm. Patients will be called prior to increasing the dose to 45
mg to question patients about rapid weight gain (>5 pounds in a week), significant edema or
other side effects. Patients will be called 1-2 weeks after increasing dose to 45 mg daily to
assess tolerability. If 45 mg dose is not well tolerated but the 30 mg dose is well tolerated, dose
will be decreased back to 30 mg daily for duration of trial. PET/CT exams will be performed in
15 patients initially randomized to placebo and 15 patients initially randomized to pioglitazone
and the investigators will be blinded to this. PET/CT studies will only be performed at baseline
and month 3. Subjects can opt out of the PET/CT scan and still participate in the study. Patients
will be asked to participate at baseline until we reach 15 patients/group. If a patient is found to
have an acute infection at the baseline visit, they will be given antibiotics and their next visit
will be scheduled for no more than 4 weeks later, at which time they will start the study
medication. We will repeat only baseline clinical labs at this extra visit; we will not repeat
PET/CT, vascular function studies or research sample collection. If a patient has an abnormal
lab result at the baseline visit that requires a repeat, the patients next visit will be scheduled no

more than 4 weeks later, at which time if the abnormal lab has improved or normalized they will

29



start the study medication. We will not repeat PET/CT, vascular function studies or research

sample collection. If any subjects are enrolled in our Natural History of SLE Protocol (94-AR-
0066) and have undergone a research-indicated PET/CT scan as part of that study within the 6
months prior to their baseline visit, we will use that data for their baseline values and will only

perform the PET/CT scan at the month 3 visit.

9.5.2 Visits at months 1 (+/- 7 days) and 6 (+/- 7 days)
Visits at months 1 and 6 are safety visits after study drug initiation. Only liver function tests
(LFTS), complete blood count (CBC) and pregnancy test (in women of child-bearing potential)
will be obtained. Adverse events will be assessed/reviewed. Abbreviated medical history and a
physical exam will be performed to assess any changes in medical conditions or medications. If
feasible, blood may be obtained at a local lab and results faxed to NIH and a phone call from the
research coordinator or investigators will assess adverse events.

9.5.3 Visits at 3 (+/- 7 days) and 8 months (+/- 7 days)
Subjects will undergo a physical exam and blood will be drawn for biomarkers and safety labs.
SF-36, PGA, disease activity and vascular measurements will be obtained. Abbreviated medical
history will be performed to assess any changes in medical conditions or medications. Any
leftover study drug will be collected and drug accountability performed. No additional study
drug will be dispensed at these visits. PET exams will be performed in 15 patients initially
randomized to placebo and 15 patients initially randomized to pioglitazone and the investigators
will be blinded to this. PET studies will only be performed at baseline and month 3. A urine
analysis will be obtained at the end of the study to assess for hematuria.

The minimum time between baseline and visit 3-month and between visit 5 month and visit 8
month will be 75 days and the maximum 105 days. Overall, total study duration will not exceed
9 months (+/- 1 month).

9.5.4 Unscheduled Visits

Subjects will undergo a physical exam and abbreviated medical history will be performed to assess any
changes in medical conditions or medications. Reason for the visit will be assessed related to AE, flare or
study unrelated procedure/visit. Blood may be drawn for clinical and safety labs when deemed
appropriate by the study investigator. We may also perform a urine test called urine analysis. Research

blood may also be drawn for biomarkers as needed.

10 MONITORING SUBJECTS AND CRITERIA FOR WITHDRAWAL

10.1 Patient Withdrawal and Termination Criteria.
Subjects will be informed that they may withdraw or be excluded from the study at any time.
Our intention is to maintain stable doses of immunosuppression and antimalarials for the
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duration of the trial. On occasion, doses are adjusted to treat SLE activity. While not ideal, we
anticipate that over the duration of 8 months, outside providers may want to adjust or add new
immunosuppressive therapy. In the event of these changes, each of these instances will be
reviewed by the Principal Investigator to determine continuation or withdrawal from the trial to
maintain scientific integrity.

The following conditions will require the discontinuation of study agent:

1. Subjects may voluntarily withdraw at any point

2. Flares not responding to the treatment above or if, in the opinion of the responsible
investigator, the subject needs immediate immunosuppressive therapy that is not
allowed in the protocol

3. Any Grade 4 adverse event that is unexpected and at least possibly, probably or
definitely related to study drug

4. More than 1 “no-show” for a visit

5. Becoming pregnant after baseline visit. The subject will be followed for the outcome of
the pregnancy.

6. Any other reason that, in the opinion of the responsible investigator, poses unacceptable
risk to the subject.

7. Nevertheless, LFTs will be monitored on all patients at each study visit and those
patients with LFTs >2x upper limit at Screening visit will be excluded. If during the
trial, LFTs increase to > than 3x fold the upper limit of normal (ULN), levels will be
rechecked within 36 hours and if elevation >3 ULN persists and there are not alternative
etiologies, therapy will be discontinued. If LFTs are elevated >2 but < 3x ULN (after
confirming within 48 hours), we will investigate etiology of liver enzyme elevation and
cautiously reinitiate therapy if alternative etiology is found. For patients with NAFLD
that are enrolled, based on recent clinical trials that have been published (Cusi K et
al.Annals of Internal Medicine 2016) assessing the role of long-term pioglitazone
treatment for nonalcoholic steatohepatitis, we will include only patients that have LFTs
< 3 times ULN. If there is an increase to >3 times ULN once study drug starts during
monitoring (confirmed within 24 hours), drug will be stopped.

10.2 Study Completion Criteria

A subject is considered to have completed the study when he/she has completed 8 months in the
trial and received both treatment arms of the study. Enrolled subjects who withdraw from the
trial prior to receiving study agent or who only complete one arm will be replaced; however,
patients who complete only one arm will still be included in analysis.

10.3 Results Given to Participants and Physicians

Clinically relevant results will be transmitted to patients as part of this protocol. Participants are
encouraged to remain in contact with the responsible investigators regarding advances in the
field, and will be invited to enroll in pertinent future studies. Participants may request research
publications resulting from this protocol. Medical care after study completion will occur with
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the primary treating physician and rheumatologist. Results of tests will be shared with the
medical provider and patient if consider medically/clinically relevant.

10.4 Blinding, Packaging, Labeling and Storage

Study agent (15 mg pioglitazone or placebo) will be packaged in identical vials each containing
300 capsules. Both study agents will be blinded using identical-looking capsules prepared by a
vetted vendor selected by the NIH Pharmaceutical Development Service (PDS). Each vial will
be labeled with a treatment number specific to the subject. A 300 capsule (one vial) supply of
study agent will be given to each subject at enrollment at the baseline visit and at month 5. The
amount of study agent dispensed will be sufficient to last from baseline to month 3, and from
month 5 to month 8. The randomization code will be provided by the Clinical Center Research
Pharmacy, as mentioned above. Emergency unblinding will occur in the case of a serious
adverse event (SAE) that is considered potentially secondary to the drug. Unblinding will be
performed by PDS. Only the pharmacists will be unblinded throughout the trial. The subjects,
the investigators, and the study site staff will remain blinded to study medication assignment
during the entire study period. Compliance with study treatment and pill counts will be
performed by the research nurse/study coordinator and this information will be provided to PDS
as well.

11 DATA ANALYSIS

The study measures the primary and secondary outcome variables at 4 time periods in each
subject. We will begin with a univariate investigation of the outcomes to check for outliers and
distributional properties followed by an assessment for carryover effects. The analysis of the
study will be conducted using a 2-period cross-over model by comparing matched pair
differences for the subjects in the first sequence with those in the second sequence. We expect
this analysis will indicate no difference between the groups. If we find no carry over effect the
modeling will continue without controlling for sequence. If we do find a sequence effect we will
account for it in our models. The analysis will be based on a repeated measures analysis
accounting for treatment and period effects and incorporating the two baseline measures. We
will use a generalized linear model and a Generalized Estimating Equations (GEE) framework
with two dummy variables, one indicating treatment condition and the other indicating the
baseline condition (the omitted or the reference condition is Placebo). We will use an
unstructured covariance matrix and robust standard errors. The primary parameter of interest is
the regression coefficient for the treatment condition (a contrast between the placebo and
pioglitazone). This approach is attractive because it can handle non-normal and categorical

outcomes. The analysis is robust to model mis-specification>?,

The approach used in testing the hypothesis under the three specific aims will be similar. For
Specific Aim 1, we will perform a separate analysis for each outcome variable:
CAVI/Sphygmocor, PAT and FDG/CT. We will also perform secondary analysis using serum
and cellular CV biomarkers. Our first analysis will be a randomization based analysis with no
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covariates other than treatment and period effects. There are several confounding variables,
especially medications that could contribute towards the variation in the outcome. We will
expand the regression models by including them as predictors. If the number of confounding
variables is large, we will use investigate a propensity score matching analysis. For Specific
Aim 2, we will define a dichotomous clinical endpoint measuring lupus disease activity.
Patients achieving an improvement of the SLEDAI-2K by 20%, a significant improvement in
PGA and the absence of a BILAG 2004 A or B flare will be considered to have improved.
Others will be defined as not having improved. The analysis for this score will be similar to the
one proposed for Specific Aim 1. A GEE model will be used to assess treatment differences.
We will also investigate the separate effects of each of these measures. The same approach used
in Aim 1 will be taken for confounding variables using regression or propensity score
adjustment. We will begin the investigation of Aim 3, assessment of innate and adaptive
immune abnormalities in SLE, with a graphical analysis of the variables. We use multivariate
methods to determine good summary measures of the various factors and compare the two
treatments using the same models as defined for Aims 1 and 2.

Our primary analysis will be performed as an intent-to-treat analysis. If the subjects providing
complete data are systematically different from those who dropped out, then the estimates based
only on completers will be biased. We will investigate adjusting for differences in the
populations who are completers and noncompleters and will consider multiple imputation to
impute the missing values. Before the database is locked and final analysis performed,
violations will be assessed on a case-by-case basis by the PI to determine if the medication
change was such that it would adversely affect the study results. If changes may adversely
affect data interpretation, subjects will be dropped from final analysis. A post hoc analysis of
disease activity, measured by SLEDAI-2K, will be adjusted for burst steroids in excess of that
permitted by the protocol. Analysis of prednisone doses, daily and cumulative will also be
included.

11.1 Power and Sample Size

We arrived at sample size based on previous publications for arterial stiffness and vascular
dysfunction observed in SLE®* 1°1-103 a5 well as on our recently completed RA trial. To achieve
this sample size, we will be recruiting 100 patients, assuming a 20% or more dropout rate (see
below). The actual analysis will be more powerful and will use data on all subjects including
those who provide partial information. Based on our previous experience with the CV lupus
cohort and on published literature on cross-over designs using pioglitazone to measure CV
markers in other populations, we estimate our dropout rate to be between 3-20%. We have then
projected a 20% drop-out rate that includes both drop-outs, as well as the few people who are
deemed protocol violators because of significant changes in immunosuppressive or vascular
medications. This sample will give us power to detect moderate standardized differences for the
other variables measured in this study. As this is a “proof of concept” study, we estimate it is
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important to detect at least moderate differences in outcome for them to be clinically
meaningful.

11.2 Data Management

The primary source data for the study will be maintained by NIH Clinical Research Information
System (CRIS) and the NIH Clinical Trials Database (CTDB), with subject surveys and interval
questionnaires administered by the secure Clinical Trials Survey System (CTSS). Study data
and outcomes will be monitored by a Data Safety Monitoring Committee (DSMC) consisting of
NIH staff not affiliated with the study who will meet every 6 months and review un-blinded
data. Possible adverse outcomes of treatment will be as per NIH and GCP monitoring
guidelines. An IND waiver request was granted by FDA for this study.

11.3 Study Timeline
Table 4: Study Timeline

Time Period Year 1 Year 2 Year 3 Year 4 Year 5
Q Q Q Q Q Q Q Q Q |Q
1/2 3/4 12 3/4 12 3/4 12 3/4 172 | 3/4

Finalize Protocol CRFs X

Submit IRB X

Finalize SOPs X

Build Database X X

Pilot Test CRFs and Database X X

Recruit Participants X X X X X X X

Conduct Study Visits X X X X X

Interim Analysis X X

DSMC Reviews X X X X X X X X X

Clean Data and Lock Database X

Analysis and Publication X

12 HUMAN SUBJECT PROTECTION ISSUES

12.1 Selection
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12.1.1 Human Participants Involvement and Characteristics

For the purposes of this study, human participants will undergo physical examination and
questionnaire completion, CAVI, Endopat, FDG PET CT and DXA scan (a subset of subjects),
blood draws, Echocardiogram, and exposure to study drug (pioglitazone and placebo). There
will be no involvement of fetuses, neonates, children, pregnant women, prisoners, or
institutionalized individuals. Women of childbearing potential will be included, but risk
reduction measures (including required contraception and pregnancy testing) are in place to
protect them.

12.1.2 Inclusion of Women, Minorities, and Children:

12.1.2.] Women
Women and men with SLE will be recruited into this study. Research consistently shows that
women are 7-10 times more likely to develop SLE than men. For this reason, we expect
approximately 80-90% of participants to be female. Based on the past record of the
investigative team and the SLE natural history protocol, we believe specialized outreach for the
recruitment of women will not be necessary.

12.1.2.2 Inclusion of Minorities

No ethnic groups will be excluded from this protocol. All participants must have a diagnosis of
SLE. Research reviews indicate an increased risk for SLE development in African-Americans
and Hispanics. Targeted enrollment rates will be based on data from the natural history protocol
of SLE at NIH. Based on the past record of the investigative team, we expect that minorities
will be recruited in adequate numbers. However, the PI will monitor recruitment progress on an
annual basis, and will implement outreach strategies if enrollment falls short of targets.
Outreach strategies include recruiting participants from physician offices in the area that service
a predominance of minority patients.

12.1.2.3 Inclusion of Children

Children will be excluded from this study as pioglitazone is not approved in children and the
proposed vascular tests have not been validated in children.

12.1.2.3 Inclusion of NIH employees

NIH employees are allowed to participate if they fulfill criteria. NIH employees who become
subjects will be protected, as specified in SOP14F

12.2 Benefits and Risks/Discomforts

12.2.1 Benefits

The knowledge to be gained may result in better, more focused treatment approaches,
implemented earlier in the course of disease, to reduce cardiovascular morbidity and mortality
associated with SLE and other inflammatory autoimmune diseases. This would directly benefit
future patients and greatly improve our understanding of these debilitating comorbidities.
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This study will provide important preliminary information about the effect of PPAR pathways
in SLE patients and may contribute to a better understanding of the pathophysiology of SLE.
Patients will benefit from comprehensive clinical exams and laboratory tests during the trial, as
well as assessment of CV risk and thorough evaluation by experts in SLE. Otherwise, there may
be no direct benefits to participants. The study agent is not expected to be associated with the
most common toxicities of therapies commonly used in the treatment of SLE, such as severe
immunosuppression, myelosuppression, or amenorrhea. This study involves more than minimal
risk.

12.2.2 Potential Risks
12.2.2.1 Blood Draws
The risks of venous puncture include the occurrence of discomfort and/or bruising at the site of
puncture. Less commonly, there may be formation of a small blood clot or swelling of the
surrounding area as well as bleeding from the puncture site. Syncope and local infection may
occur. These are minor risks.

12.2.2.2 Physical Exam and Questionnaire-based Data Collection

Some participants may experience discomfort or frustration these procedures. However, the
risks for the participants are felt to be similar to those encountered in a standard physical
examination. Breach of confidentiality and the possible discomfort associated with being asked
personal questions about health history and the completion of questionnaires pose minimal
risks. Risks due to physical exam and questionnaire-based data collection are considered

negligible.

12.2.2.3 Vascular Function Studies
No complications are expected from these procedures. Minor discomfort from the use of blood
pressure cuffs may be experienced and is similar to having one’s blood pressure checked.

12.2.2.4 FDG/PET/CT
The NIH Clinical Center PET department uses only commercially available FDG.

The effective radiation dose from 10 mCi FDG is approximately 0.62 rem. Thus the total
radiation from one FDG scan and a transmission CT scan is 1.32 rem. In addition to any
radiation concern, there could be psychological distress caused by an incidental finding of
asymmetric FDG uptake that would likely necessitate additional investigation to exclude cancer
or other lesions (see below).

Additional minimal risks include bleeding or bruising at the venous site of FDG administration.
We have provided radiation dosimetry at the end of this protocol. This procedure will not be
performed more often than twice per patient during the 8 month duration of this trial and will be
performed in 30 out of the 70 patients. Overall, minimum exposure will be 0 rem/year (only

36



vascular function tests but no imaging) and maximum exposure will be 2.64 rem/year, which is
within the annual exposure limits.

Participants may experience mild claustrophobia from the PET CT. The participant will be able
to notify the technician throughout the scan if he/she needs to come out of the scanner.

12.2.2.5 Incidental Findings

Incidental findings from imaging studies of coronary disease, obstructive or non-obstructive,
will be reported to the subject’s referring physician. This protocol will follow the NIH Clinical
Center Guidelines for Management of Small Pulmonary Nodules Detected on CT Scans. The
literature has noted incidental findings on PET/CT scans to include neoplastic and non-
neoplastic lesions. We have broadened our findings to include non-neoplastic and also
inflammatory lesions such as lymph nodes as well as solitary pulmonary nodules. Neoplastic
findings include cancer of the colon, lung and soft tissue (sarcoma); however, except for lung
cancer, these other 2 cancer types have not been highly detected by PET/CT. Information

regarding incidental findings is explained in the informed consent to help the subjects
understand that these findings will be included on their report, sent to their physician, and may
require clinical testing as a follow up to define the abnormality. Prior to sending report, the
investigators will provide dedicated follow up time with subjects to inform them of findings and
as needed, will provide consult with appropriate medical personnel.

12.2.2.6 Study Drug
Participants will be randomized to pioglitazone or placebo and all patients will at some point

receive pioglitazone given the crossover nature of trial. Risks of pioglitazone use in this
population (i.e. non-diabetic) are as follows:

e Decreases in hemoglobin and hematocrit of 2-4%. These reductions may be due to an
increase in plasma volume and usually pose only minor risk. CBC will be monitored on
all patients at each study visit.

e Mild to moderate edema. Pioglitazone is contraindicated in patients with NYHA Class
III or IV cardiac failure. In diabetics, concern over the use of rosiglitazone and
worsening CV outcomes is still a matter of debate but a black box has been included in
the medication guide describing a risk for congestive heart failure exacerbation in
individuals taking TZDs. For our study, all patients will undergo a baseline
echocardiogram and will be excluded for an ejection fraction <45% and/or evidence of
NYHA class II-IV.

e Hepatic effects. Pioglitazone can cause decreases in hemoglobin and hematocrit of 2-
4%. These reductions may be due to an increase in plasma volume and usually pose
only minor risk. While pioglitazone is typically not associated with hepatic toxicity or
liver function test (LFT) elevations, the pioglitazone package insert states there are post
marketing reports of hepatic failure and that causality cannot be excluded; Medwatch
report states there is an association with hepatitis, hepatic enzyme elevations to 3 or
more times the upper limit of normal. Pioglitazone is structurally related to troglitazone
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(no longer marketed), which has been associated with idiosyncratic hepatotoxicity and
rare cases of liver failure, liver transplants, and death. In a recent study of non-diabetics
treated with pioglitazone for similar periods of time to what is proposed for our study,
no changes in LFTs were observed®®. Similarly, in our RA study, we did not detect any
significant LFT abnormalities, even in those patients concomitantly taking methotrexate.
Nevertheless, LFTs will be monitored on all patients at each study visit and those
patients with LFTs >2x upper limit at Screening visit will be excluded. If during the
trial, LFTs increase to > than 3x fold the upper limit of normal (ULN), levels will be
rechecked within 36 hours and if elevation >3 ULN persists and there are not alternative
etiologies, therapy will be discontinued. If LFTs are elevated >2 but < 3x ULN (after
confirming within 48 hours), we will investigate etiology of liver enzyme elevation and
cautiously reinitiate therapy if alternative etiology is found. For patients with NAFLD
that are enrolled, based on recent clinical trials that have been published (Cusi K et
al.Annals of Internal Medicine 2016) assessing the role of long-term pioglitazone
treatment for nonalcoholic steatohepatitis, we will include only patients that have LFTs
< 3 times ULN. If there is an increase to >3 times ULN once study drug starts during
monitoring (confirmed within 24 hours), drug will be stopped.

Interaction with hormonal contraceptives may reduce the effectiveness of hormonal
contraception. Patients will be required to also use a barrier method during the trial if
they are taking oral contraceptives.

The most common side effects reported were upper respiratory tract infection, sinusitis,
pharyngitis, headache, myalgia, and tooth disorder.

Very rarely, pioglitazone may be associated with sporadic, transient elevations in CPK
levels, which have been self-resolving.

Small weight gains (<5 kg) are associated with pioglitazone use, usually with more
prolonged use than the treatment course we are proposing. Weight and edema will be
monitored closely and patients will be instructed to notify investigators if weight is
gained or edema or dyspnea develop.

An increased incidence of bone fracture was noted in female patients taking TZDs.
During a mean follow-up of 34.5 months, the incidence of bone fracture in females was
5.1% (44/870) for pioglitazone versus 2.5% (23/905) for placebo. This difference was
noted after the first year of treatment and remained during the course of the study. No
increase in fracture rates was observed in men treated with pioglitazone 1.7% (30/1735)
versus placebo 2.1% (37/1728). Given the short duration of the trial, we will not assess
the effect of this drug on bone metabolism. Given that the mechanism of bone fractures
with TZDs is considered different than the one associated with corticosteroid use, we
will not change inclusion/exclusion criteria based on medication use. In female patients,
attention will be given to assessing and maintaining bone health according to current
standards of care and in communication with treating rheumatologist. As mentioned in
the exclusion criteria, we will exclude postmenopausal women who have a DXA scan
showing a T score worse than -2.5, unless they are willing to begin a bisphosphonate by
visit day 1.

As mentioned above, there have been data suggesting an increase in bladder cancer in
diabetics that have been on TZDs for > 2 years. Given the short duration of this trial, no
significant concerns are present. Nevertheless, we will exclude patients who have
received cyclophosphamide over the last year, whoever developed hemorrhagic cystitis,
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or those with a previous history of bladder cancer, or with a history of hematuria not
explained by another cause.

Overall, given the short duration of exposure to pioglitazone (3 months), we do not expect
repercussions on bone health, bladder or adverse CV outcomes.

12.2.2.7 Echocardiogram:
No side effects are associated with echocardiogram.

12.2.2.8 DXA scan:

The exposure to radiation is minimal from this procedure. No side effects are otherwise expected
and this will only be performed in postmenopausal subjects that have not undergone a DXA scan
over the last year.

12.3 ADVERSE EVENT AND UNANTICIPATED PROBLEM REPORTING:

The Principal Investigator will be responsible for detecting, documenting, and reporting AEs and
SAE:s in accordance with the protocol, IRB requirements, and federal regulations.

12.3.1 Definitions:

12.3.2 Adverse Event:

An adverse event (AE) is any unfavorable and unintended diagnosis, symptom, sign (including
an abnormal laboratory finding), syndrome, or disease that either occurs during the study, having
been absent at baseline, or if present at baseline, appears to worsen. All AEs will be graded for
intensity (severity) and relationship to study drug.

12.3.3 Unanticipated Problem:

The Office for Human Research Protections considers unanticipated problems to be any incident,
experience, or outcome that meets all of the following criteria:

e [s unexpected in terms of nature, severity, or frequency given a) the research procedures
that are described in the IRB-approved research protocol and informed consent, and
b) the characteristics of the subject population being studied;

e s related or possibly related to participation in the research (possibly related means there
is a reasonable possibility that the incident, experience, or outcome may have been
caused by the procedures involved in the research); and

e Places subjects or others at a greater risk for physical, psychological, economic, or social

harm than was previously known or recognized.
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An incident, experience, or outcome that meets the 3 criteria above will generally warrant
consideration of substantive changes in order to protect the safety, welfare, or rights of subjects
or others. Examples of corrective actions or substantive changes that might need to be
considered in response to an unanticipated problem include the following:

e Changes to the research protocol initiated by the investigator prior to obtaining IRB
approval to eliminate apparent immediate hazards to subjects.

e Modification of inclusion or exclusion criteria to mitigate the newly identified risks.

¢ Implementation of additional procedures for monitoring subjects.

e Suspension of enrollment of new subjects.

e Suspension of research procedures in currently enrolled subjects.

e Modification of informed consent documents to include a description of newly
recognized risks.

e Provision of additional information about newly recognized risks to previously enrolled
subjects.

Per the definition, only a subset of AEs would be further characterized as unanticipated
problems. Additionally, there are other sorts of events that, while not AEs, would also be
characterized as unanticipated problems (e.g., contaminated study drug).

12.3.4 Serious Adverse Event:

A serious adverse event (SAE) is defined as any untoward medical occurrence that:

e Results in death,

e s life-threatening (defined as a subject at immediate risk of death at the time of the event;
it does not apply to an AE which hypothetically might have caused the death if it were
more severe),

e Requires or prolongs hospitalization (i.e. the AE required at least a 24-hour inpatient
hospitalization or prolonged a hospitalization beyond the expected length of stay;
hospitalizations for elective medical/surgical procedures, scheduled treatments, or routine
check-ups are not SAEs by this criterion),

e Results in a congenital anomaly or birth defect (i.e., an adverse outcome in a child or
fetus of a patient exposed to the trial drug prior to conception or during pregnancy),

e (auses a persistent or significant disability/incapacity (i.e. the AE resulted in a

substantial disruption of the patient’s ability to carry out normal life functions), or
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e [s any other condition that, in the judgment of the investigator, represents a
significant hazard or it does not meet any of the above serious criteria but may
jeopardize the patient and may require medical or surgical intervention to prevent
one of the outcomes listed above.

12.3.5 Medical Events Not Qualifying as Adverse Events or Serious Adverse Events:

Signs and symptoms of pre-existing medical conditions will not be recorded or reported as AEs

or SAEs, unless they represent a clinically significant change from the baseline disease status

documented at the Pre-screening Visit. In addition, hospitalization for elective procedures or

surgeries will not be considered SAEs, nor will inpatient hospitalizations for convenience.

12.3.6 Clinical Laboratory Test Results Not Qualifying as Adverse Events or Serious
Adverse Events:

A clinically significant laboratory result that is present at baseline and does not change

significantly during the study will not be reported as an AE or SAE. The clinical significance of

a change in a laboratory result will be determined by the investigator.

The Principal Investigator or designated Al will evaluate all clinical laboratory and imaging

results for clinically significant abnormalities and document the evaluation in the medical record

and case report form. A laboratory abnormality will be documented as an adverse event using the

following criteria:

e The abnormality is not already encompassed by a reported adverse event (e.g.,
elevated AST need not be reported as an AE if Liver Failure has already been
reported as an AE).

e The abnormality is considered clinically significant by the Investigator.
Clinically significant lab abnormality is defined as meeting the following:

o Necessitates study drug dosing modification (i.e., dose reduction,
interruption or discontinuation); and/or
o Requires a therapeutic intervention (e.g., concomitant medication, blood
transfusion or dialysis); and
o Isunexplainable by the patient’s current and past medical conditions
The Principal Investigator will follow significant abnormalities until they return to baseline or

stabilize.
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12.3.7 Lupus Flare:
A lupus flare is any significant worsening of the signs, symptoms and laboratory test
abnormalities associated with lupus. Any increase in the SLEDAI 2K index of 3 or more will be

considered as a SLE flare.

12.3.8 Reporting of Adverse Events, Unanticipated Problems and Protocol Deviations:

12.3.8.1 Intensity of Adverse Event:

The intensity (severity) of AEs and SAEs will be graded according to a descriptive scale based
on the National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE),
Version 4.0. If AEs and SAEs is not available at CTCAE, it will be graded according to below
chart.

Severity Definitions

Grade Definition
1. Mild: Causing no limitation of usual activity
2. Moderate: Causing some limitations of usual activities
3. Severe: Causing inability to carry out usual activities
4. Life Threatening: | Patient was at immediate risk of death from the event

For lupus flares, we will use the following criteria based on validated activity scores: (changes

are points increased compared to baseline visit)

Increase in SLEDAI 2K: 2-4: Mild
Increase in SLEDAI2K: 5-8: Moderate

Increase in SLEDAI 2K: > 9: Severe
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12.3.8.2 Relationship to Study Drug and Procedures:

For all AEs and SAEs, the investigator will provide his/her best estimate of the causal
relationship between the event and study drug, and the causal relationship between the event and
study procedures. The degree of certainty about causality will be graded according to the criteria

in Table. 5.

Table 5. Relatedness of Adverse Event to Intervention
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Causality Description
Not Related Category
Unknown Not enough information exists for the assessment of causality at the time
of occurrence.
Adverse event is clearly due to extraneous causes (e.g., underlying
Unrelated . .
disease, environment)
Related Category
1) does not have temporal relationship to intervention
. 2) could readily have been produced by the subject’s clinical state
Unlikely

(must have at least 2)

3) could have been due to environmental or other interventions
4) does not follow a known pattern of response to intervention

5) does not reappear or worsen with reintroduction of intervention

Possible

(must have at least 2)

1) has a reasonable temporal relationship to intervention
2) could not readily have been produced by the subject’s clinical state
3) could not readily have been due to environmental or other interventions

4) follows a known pattern of response to intervention

Probable

(must have at least 3)

1) has a reasonable temporal relationship to intervention

2) could not readily have been produced by the subject’s clinical state or
have been due to environmental or other interventions

3) follows a known pattern of response to intervention

4) disappears or decreases with reduction in dose or cessation of

intervention

Definite
(must have all 4)

1) has a reasonable temporal relationship to intervention

2) could not readily have been produced by the subject’s clinical state or
have been due to environmental or other interventions

3) follows a known pattern of response to intervention

4) disappears or decreases with cessation of intervention and recurs with

re-exposure
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12.3.8.3 Expectedness of Adverse Events:

For purposes of regulatory reporting, the medically responsible investigator will determine
whether an AE or SAE is expected or unexpected. Expected adverse events are those
adverse events that are listed or characterized in the Package Insert or in the Physicians’
Desk Reference.

Unexpected adverse events are those not listed in the Package Insert (P.1.) or Physicians’
Desk Reference (PDR), published medical literature, protocol, and informed consent
document or not identified. This includes adverse events for which the specificity or
severity is not consistent with the description in the P.I., PDR, published medical literature,
protocol and informed consent. For example, under this definition, hepatic necrosis would
be unexpected if the P.I. only referred to elevated hepatic enzymes or hepatitis.

For consistency of labeling and categorizing adverse events, the NCI CTCAE, Version 4.0
will be used in this study.

12.3.9 Procedures for Reporting

Serious adverse events, unexpected AEs, and unanticipated problems will be reported to the IRB,
NIAMS Clinical Director, and DSMC according to the NIH-OHSRP SOP 16, “Reporting
Requirements for Unanticipated Problems, Adverse Events and Protocol Deviations.” All patients
who receive at least one dose or part of a dose of the trial medication (pioglitazone), whether
withdrawn prematurely or not, will be included in the safety analyses. All data relating to safety
will be listed and summarized separately for the treatment period and for the entire study. All

safety reports will be reviewed by the Principal Investigator.

12.3.10 Reporting Timeline:

Adverse events, protocol deviations, unanticipated problems (UP), Unanticipated Adverse
Device Effects (UADESs), serious adverse events, sponsor and serious, are defined as described
in NIH HRPP SOP 16 (“Reporting Requirements for Unanticipated Problems, Adverse Events
and Protocol Deviations.”). All adverse events occurring during the study, including those
observed by or reported to the research team, will be recorded. Serious unanticipated problems
and serious protocol deviations, will be reported to the IRB, DSMC and Clinical Director as
soon as possible but not more than 7 days after the PI first learns of the event. Not serious
unanticipated problems will be reported to the IRB, DSMC and Clinical Director as soon as

possible but not more than 14 days after the PI first learns of the event. Not serious protocol
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deviations will be reported to the IRB as soon as possible but not more than 14 days after the
PI first learns of the event.

Deaths will be reported to the Clinical Director, DSMC and IRB within 7 days after the PI first
learns of the event.

12.3.11 Reporting of Non-Serious Protocol Deviations:

Non-serious protocol deviations will only be reported to the IRB (within 14 days after the PI first
learns of the event) if they represent a departure from NIH policies for the conduct of human
subjects research, adversely affect the health care of the subject(s) or compromise the
interpretation or integrity of the research. Non-serious protocol deviations that result from normal
subject scheduling variations or technical issues associated with sampling that does not impact the

health of the subject or the interpretation of the study data will not be reported.

12.3.12 Reporting of Adverse Events:

The PI is responsible for summarizing all serious adverse events and adverse events at least
possibly related to the research procedure and interventions at the time of Continuing
Review.

12.3.13 Reporting of Deaths:

All deaths that have occurred among study participants since the previous review will be
summarized at the time of continuing review.

12.3.14 Reporting Waivers:

Waiver of Reporting to the IRB of anticipated minor protocol deviations, adverse events and
deaths due to underlying disease or population under study unless determined to be an

Unanticipated Problem.

¢ Non-unanticipated problems (UP)/ adverse events will not be reported to the IRB unless
they occur at a rate greater than that known to occur in patients with SLE. If events are
occurring substantially more frequent that would be anticipated in typically treated
patients with SLE, they will also be reported to IRB. The following anticipated adverse
events will not be reported to the IRB unless they occur at a severity greater than that
known to occur in patients taking pioglitazone: lower extremity edema, decrease in Hb
which is less than 1.5 g/dl, weight gain <5 pounds/week. Examples of expected adverse

events include those events detailed in the Investigator’s protocol for pioglitazone and
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in the pioglitazone drug insert. No more than a total gain of 15% weight gain if
associated with signs and symptoms of volume overload such as shortness of breath
on exertion, paroxysmal nocturnal dyspnea or elevated jugular venous pressure will be
allowed for the total duration of the study. If patient gained weight during study due
to other reasons such as lifestyle changes or increase in Prednisone dose or other
specific reasons and the patient is not at risk of health compromising condition, these
reasons will be documented in CRIS and will not be reported as Unanticipated
Problems. Patient will be advised to lose weight through NIH nutrition consults or
exercising. If the rate of these events exceeds the rate specified in the protocol or
investigator’s brochure the events will be classified and reported as though they are
Unanticipated Problems.

12.3.15 Adverse Event, Protocol deviation and Unanticipated Problem Assessment and
Follow-up:

In the event of an adverse event, protocol deviation and unanticipated problem the first concern

will be for the safety of the patients. Investigators are required to collect and document all adverse

events (AEs), protocol deviations and unanticipated problems. At each study visit, the Principal

Investigator will inquire about the occurrence of AE/SAEs since the last visit, and review any

protocol deviations and unanticipated problems. Adverse events (including SAEs), protocol

deviations, and unanticipated problems may be discovered through any of these methods:

e Observing the subject.

¢ Questioning the subject in an objective manner.

e Receiving an unsolicited complaint from the subject.

e Review of all source documentation related to study procedures; abnormal values or results
from clinical or laboratory evaluations (including, but not limited to, radiographs,
ultrasounds, or electrocardiograms) can also indicate adverse events.

Events will be followed for outcome information until they return to baseline or stabilize. Study-
related AEs will be followed and/or treated at the NIH until resolution or stabilization of the AE,

after which the subject will be referred to a physician(s) outside of the NIH for care and follow-

up.
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12.3.16 Adverse Event Recording:
Adverse events will be monitored throughout this study, and these events will be recorded on the
appropriate AE eCRF at each visit after starting study medication. The record for each event
will include the following information:

e Description of the event.

e Onset and stop dates of the event.

e Seriousness of event.

¢ Intensity (or severity) of the event.

e Action taken because of the event.

e Relationship of the event to study drug and/or study procedure.

e Outcome of the event.

e Expectedness of the event.
12.3.17 Pregnancy Reporting and Follow-up:
This study includes pregnancy information as safety data and pregnancies will be recorded if
they begin any time after enrollment. Information about any pregnancy should be reported
promptly to the NIH NIAMS/NIDDK IRB, NIAMS Clinical Director, and DSMC on the same
timeline as a SAE. All pregnancies identified during the study must be followed to conclusion
and the outcome of each must be reported. The investigator should be informed immediately of
any pregnancy in a study subject or a partner of a study subject. A pregnant subject should be
instructed to stop taking study medication. The investigator will refer patient to High-risk
Obstetrics for counseling and follow-up. Pioglitazone has a pregnancy risk factor Category C;
there are no adequate and well controlled studies in pregnant women. Animal studies show
increased rates of post-implantation loss, delayed development, reduced fetal weights, and
delayed parturition at doses 10 to 40 times the maximum recommended human dose (Label,
2013). Monitoring of the pregnant subject should continue until the conclusion of the pregnancy,
and a follow-up Pregnancy Monitoring form detailing the outcome of the pregnancy should be
submitted to the IRB. When possible, similar information should be obtained for a pregnancy

occurring in a partner of a study subject. Information requested about the delivery will include:

e Subject’s enrollment ID

e Gestational age at delivery
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e Birth weight, length, and head circumference
e Gender
e Appearance, pulse, grimace, activity, and respiration (APGAR) score at 1 minute, 5
minutes, and 24 hours after birth, if available
e Any abnormalities.
Should the pregnancy result in a congenital abnormality or birth defect, an SAE also must
be submitted to the NIH NIAMS/NIDDK IRB using the SAE reporting procedures
described above.
12.3.18 Lost to follow up patient reporting:
After three attempts to contact the patient via phone, a certified letter will be sent to notify him

or her that they have been withdrawn from the study.

12.3.19 Stopping Rules:

If any of the involved entities believes there is any evidence of a pattern of unanticipated AEs
(regardless of causality) or SAEs an unscheduled independent third party review by the DSMC
will be requested. Based on the conclusions of the review, the PI will either terminate the study
or modify the protocol. Additional stopping rules may be set at any time by the IRB or DSMC.
Due to the interventional nature of the protocol, we expect to work closely with an assigned

DSMC.

12.3 Compliance with Good Clinical Practices

This trial will be conducted in compliance with the protocol, current GCPs recommended by the
International Conference on Harmonization (ICH) and the applicable regulatory requirements
for participating institutions. These include the tenets of the Declaration of Helsinki and review
and approval by the appropriate ethics review committee or IRBs of participating organizations.

12.4 Data Safety and Monitoring

The study will be conducted according to Good Clinical Practice (GCP) guidelines, the Manual
of Procedures (MOP), U.S. 21 CFR Part 50 — Protection of Human Subjects, 21CFR312 subpart
D and Part 56 — Institutional Review Boards.

12.5 Data Safety Monitoring Committee

The NIAMS DSMC will have safety oversight responsibilities for the study. DSMC will be
comprised of 3 members after discussion with NIAMS Clinical Director. The DSMC Chair will
not be affiliated to NIAMS.
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Approximately twice a year (as mentioned in section 11.2), the DSMC will review data related
to enrollment progress, study implementation, subject safety, and protocol violations. The
CTDB will generate reports that compile all newly submitted and accumulated AEs, SAEs,
toxicities, pregnancies, and concomitant medications. Subsequent review of periodic reports
will be performed by the Principal Investigator.

The DSMC will also consider current information from other sources on the biology of the
disease and the subject population under study. Based on these reviews, the DSMC will make
recommendations to the Principal Investigator and the NIAMS Clinical Director concerning the
continuation, modification, or termination of the study. The DSMC will also meet ad hoc if
relevant issues arise that require committee review.

The Principal Investigator will be responsible for reporting incidents of non-compliance to the
NIH IRB (in compliance with regulations on the protection of human subjects and institutional
policy and procedures) and responsible for securing compliance.

Clinical monitoring for this study will be based on a clinical monitoring plan developed by
Leidos Biomedical Research, Inc., Clinical Monitoring Research Program, Clinical Trials
Management team in collaboration with the principal investigator. The purposes of the clinical
monitoring activities are:

1) To verify the existence of signed informed consent documents and documentation of the ICF
process for each monitored subject;

2) To verify the prompt and accurate recording of all monitored data points, and prompt
reporting of all SAEs;

3) To compare abstracted information with individual subjects’ records and source documents
(subjects’ charts, laboratory analyses and test results, physicians’ progress notes, nurses’ notes,
and any other relevant original subject information); and

4) To help ensure investigators are in compliance with the protocol.

The monitors also will inspect the clinical site regulatory files to ensure that regulatory
requirements (Office for Human Research Protections-OHRP) and applicable guidelines (ICH-
GCP) are being followed.

During the monitoring visits, the investigator (and/or designee) and other study personnel will
be available to discuss the study progress and monitoring visit.

The Clinical Monitoring Plan will specify the frequency, procedures, and levels of monitoring
activities. Some monitoring activities will be performed remotely (e.g., review of regulatory
documents), while others will take place on site (e.g., verification of study databases against
source documentation).
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The staff from Leidos Biomedical Research Inc. CMRP/CTM will conduct the monitoring
activities and provide the follow-up letters describing the findings. The frequency of reporting
for monitoring activities will be specified in the monitoring plan. The Principal Investigator
will receive copies of the final follow-up letters.

12.6 Research Use, Storage, and Disposition of Human Samples If, Specimens, or Data

12.6.1 Data Collection
Study staff will complete electronic case report forms (eCRFs) that will be compiled and stored
in a computerized central database CTDB. Security of the database system is maintained

through an application firewall, military grade encryption and SSL certificates, removal of
personal identifiers consistent with HIPAA requirements (45 C.F.R. 164.514(a),(b)&(c)).

Research samples collected from subjects consenting to this protocol will be stored in locked
secure freezers belonging to NIAMS. The freezers are located in Building 10 at the NIH.
Samples will be kept indefinitely unless there is a significant justification for destroying them.
The Principal Investigator will report to the Institutional Review Board (IRB) the loss or
destruction of samples collected under this protocol.

All samples will be coded and will not have personal identifiers. The codes for identifiers will
be contained in a secure electronic database (CTDB) and a subject code log that is maintained in
secure research files. An electronic record log with identifiers of all collected research
specimens will be kept. These will be stored in either research charts or on secure NIH
computers.

If coded samples are shared with collaborators within or outside the NIH in the future, tech
transfer agreements, MTAS or CRADAS will be obtained and an amendment will be submitted
to IRB to describe the nature of this collaboration. Currently, we do not have any planned
collaborations. Samples will be stored in the NIAMS and may be used by the investigators in
this proposal for studies in the pathogenesis of SLE. Approval from the IRB will be obtained
prior to any research use of stored samples beyond the scope of this study.

All patient samples will be coded and used for research purposes without sharing identifying
information and all collaborators will follow federal rules for clinical research.

The investigators will retain all study-related records for at least 3 years after discontinuation of
the study. Some of the research data might be maintained indefinitely for research purposes.
Research records and all source documents will be kept in locked cabinets or rooms, and
computer research databases will be stored in a secure, password-protected environment, per
standard NIH policies. Only study investigators and participating research personnel will have
access to the data.

The site investigators are required to keep accurate records to ensure the conduct of the study is
fully documented. The period of record retention should be consistent with the record retention
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policies of the sponsoring agency or applicable regulatory agencies. Medical and research
records will be maintained in the strictest confidence. However, as a part of the quality
assurance and legal responsibilities of an investigation, Principal investigator must permit
authorized representatives of the IND sponsor (if applicable), Leidos, CTDB at the NIH and
health authorities to examine (and when required by applicable law, to copy) clinical records for
the purposes of quality assurance reviews, audits, and evaluation of the study safety and
progress. Unless required by the laws permitting copying of records, only the coded identity
associated with documents or other subject data may be copied (obscuring any personally
identifying information). Authorized representatives as noted above are bound to maintain the
strict confidentiality of medical and research information that may be linked to identified
individuals. Participating sites will normally be notified in advance of auditing visits.

Study staff will complete electronic case report forms (eCRFs) via a web-based electronic data
capture (EDC) system (Clinical Trials Database, CTDB) that is compliant with Part 11 Title 21
of the Code of Federal Regulations. Subject’s electronic medical records in the Clinical
Research Information System (CRIS) will be used as source documents for these eCRFs.

CRFs and subject questionnaire data will be kept in the CTDB database.

The data will be further validated via a series of manual edit checks, and all relevant data
queries will be raised and resolved on an ongoing basis. Complete, clean data will be frozen to
prevent further inadvertent modifications. All discrepancies will be reviewed and any resulting
queries will be resolved with the investigators and amended in the database. All elements of
data entry (i.e., time, date, verbatim text, and the person performing the data entry) will be
recorded in an electronic audit trail to allow all data changes in the database to be monitored and
maintained in accordance with federal regulations.

12.7 Remuneration

Patients will be offered remuneration as follows:

$60/visit for screening, baseline, month 3, month 5 and month 8 visits.
$30/visit for safety visits at months 1 and 6.

$150/ FDG/PET CT scan.

Travel costs may be covered as per the current NIH/NIAMS policy.
12.8 Protocol Consent Processes and Documents

The principles of informed consent in the current edition of the Declaration of Helsinki, as well
as compliance with all IRB requirements, will be implemented in the study, before any
protocol-specified procedures are carried out. A standard consent form for subject participation
will be provided with the protocol to the IRB and Office of Protocol Services (OPS) of the NIH.
Any modifications to the standard information in the template will require review and approval
by the IRB. All subjects will receive a consent form that will include the purposes, procedures,
benefits, and potential hazards of the study. This information will be reviewed with the subject

52



by either the principal or a qualified associate investigator. All prospective subjects will be
given ample time to read the consent form, and ask questions, before signing.
The consent documents will be translated into Spanish. For Spanish speaking subjects the

consent will be explained by the PI/AI through an interpreter. Subjects who are unable to read
and/or understand English or Spanish will be given a short consent form in their native
language, if available. The short consent form will be explained to the subject through an
interpreter. The NIH IRBs will review and approve the short consent form process for non-
English-speaking subjects. If these approaches are not satisfactory, the subject will be excluded
from the study because of an inability to understand the consent. All subjects will be informed
of their right to withdraw from the study. Translated documents must be certified to contain the
complete descriptions provided in the English version of the document.

Short Form Consent Process:

We anticipate the enrollment of Spanish speaking subjects into this study for which English
consents have been fully translated. If there is unexpected enrollment of a research participant
for which there is no translated extant IRB-approved consent document, the Principal
Investigator and/or those authorized to obtain informed consent will use the short form consent
process as described in MAS Policy M77-2, NIH SOP 12, and 45 CFR 46.117 (b) (2). The
summary that will be used is the English version of the extant IRB-approved consent document.
We request prospective IRB approval of the use of the short form consent process for up to a
maximum of 5 requests (either for individual participants or families of participants) in a given
language, and will notify the IRB at the time of continuing review of the frequency of the use of
the short form. Should we reach the threshold of 5 subjects and/or families speaking a single
language, we will request an additional use of the short form from the IRB and will notify the
Board that we plan to have any consent documents frequently used with that population

translated into the language(s) they speak.

For inclusion in the study, each subject will be required to sign the consent form. The original
forms will become part of the permanent medical record and kept on file in the subject’s study
chart, available for inspection by regulatory authorities, both federal and institutional, as well as
the monitoring entity, Leidos Biomedical Research, Inc. Copies will be provided to the subjects.
The fact that informed consent was obtained prior to the initiation of study procedures will be
documented in the subject’s medical or research record.
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13. Participation of NIH employees:

We anticipate eligible NIH employees may participate in this study. We will follow the
Guidelines for the Inclusion of Employees in NIH Research Studies and will give each employee
a copy of the “NIH information sheet on Staff Research Participation” as per NIH SOP 14F,
“Research Involving NIH Staff as Subjects.” If the employee is within the same branch, section,
or unit such that the individual obtaining consent is a supervisor then independent monitoring of
the consent process through Clinical Center Department of Bioethics Consultation Service will
be requested. Study staff will be trained that communication of any personal or medical
information about an NIH employee), including the fact that they are participating in this study,
should be restricted to those investigators who need to know this information, and such
information will not be discussed with anyone outside of the study without permission from the
subject.

We will discuss the following applicable safeguards to the eligible NIH employee :

- Unbiased participation for protocol integrity and participant risk assessment.

- Ensure there is no perceived workplace pressure or expectation on either participation or
deciding not to participate on the protocol in regards to a benefit or adverse effect on their
NIH employment or staff position.

- Protection of privacy and confidentiality will be maintained, but also with acknowledgement
of the limits due to sensitive information that may be in their NIH file.

- Discussion of time commitments of the study and compensation in accordance with NIH
policy 2300-630-3, Leave Policy for NIH Employees Participating in NIH Medical Research
Studies.

14. ASSOCIATE INVESTIGATORS

1. Dr. Thomas: Associate Investigator.

Role: Dr. Thomas will be referring subjects to the NIH clinical center for possible
participation in the protocol. He will not be involved in consenting subjects or any other
research procedures or analyses. He will not be receiving any identifiable research
samples from the study on the subjects he refers to the NIH. However, as he is the
primary physician listed in CRIS he would get progress notes and clinical labs from

subject’s visit to the NIH clinical center.

15. REFERENCES

1. Abdelrahman M, Sivarajah A, Thiemermann C. Beneficial effects of ppar-gamma ligands
in ischemia-reperfusion injury, inflammation and shock. Cardiovasc Res. 2005;65:772-781

2. Aprahamian T, Bonegio RG, Richez C, Yasuda K, Chiang LK, Sato K, Walsh K, Rifkin
IR. The peroxisome proliferator-activated receptor gamma agonist rosiglitazone ameliorates
murine lupus by induction of adiponectin. J Immunol. 2009;182:340-346

54



3. Zhao W, Thacker SG, Hodgin JB, Zhang H, Wang JH, Park JL, Randolph A, Somers EC,
Pennathur S, Kretzler M, Brosius FC, 3rd, Kaplan MJ. The peroxisome proliferator-activated
receptor gamma agonist pioglitazone improves cardiometabolic risk and renal inflammation in
murine lupus. J Immunol. 2009;183:2729-2740

4, Venegas-Pont M, Sartori-Valinotti JC, Maric C, Racusen LC, Glover PH, McLemore
GR, Jr., Jones AV, Reckelhoff JF, Ryan MJ. Rosiglitazone decreases blood pressure and renal
injury in a female mouse model of systemic lupus erythematosus. American journal of
physiology. 2009;296:R1282-1289

5. Marder W, Khalatbari S, Myles JD, Hench R, Lustig S, Yalavarthi S, Parameswaran A,
Brook RD, Kaplan MJ. The peroxisome proliferator activated receptor-gamma pioglitazone
improves vascular function and decreases disease activity in patients with rheumatoid arthritis.
Journal of the American Heart Association. 2013;2:¢000441

6. Zhao W, Berthier CC, Lewis EE, McCune WJ, Kretzler M, Kaplan MJ. The peroxisome-
proliferator activated receptor-gamma agonist pioglitazone modulates aberrant t cell responses
in systemic lupus erythematosus. Clinical immunology. 2013;149:119-132

7. Tang S, Lui SL, Lai KN. Pathogenesis of lupus nephritis: An update. Nephrology
(Carlton, Vic. 2005;10:174-179

8. Nitta Y, Tahara N, Tahara A, Honda A, Kodama N, Mizoguchi M, Kaida H, Ishibashi M,
Hayabuchi N, Ikeda H, Yamagishi S, Imaizumi T. Pioglitazone decreases coronary artery
inflammation in impaired glucose tolerance and diabetes mellitus: Evaluation by fdg-pet/ct
imaging. JACC. Cardiovascular imaging. 2013;6:1172-1182

0. Tsokos GC. Systemic lupus erythematosus. The New England journal of medicine.
2011;365:2110-2121

10.  Azevedo PC, Murphy G, Isenberg DA. Pathology of systemic lupus erythematosus: The
challenges ahead. Methods in molecular biology. 2014;1134:1-16

11.  Knight JS, Kaplan MJ. Lupus neutrophils: 'Net' gain in understanding lupus pathogenesis.
Current opinion in rheumatology. 2012;24:441-450

12.  KnightJS, Zhao W, Luo W, Subramanian V, O'Dell AA, Yalavarthi S, Hodgin JB,
Eitzman DT, Thompson PR, Kaplan MJ. Peptidylarginine deiminase inhibition is
immunomodulatory and vasculoprotective in murine lupus. The Journal of clinical
investigation. 2013;123:2981-2993

13. Ambrosi A, Espinosa A, Wahren-Herlenius M. 1I-17: A new actor in ifn-driven systemic
autoimmune diseases. European journal of immunology. 2012;42:2274-2284

55



14.  Scheinecker C, Bonelli M, Smolen JS. Pathogenetic aspects of systemic lupus

erythematosus with an emphasis on regulatory t cells. Journal of autoimmunity. 2010;35:269-
275

15.  Urowitz MB, Gladman DD, Abu-Shakra M, Farewell VT. Mortality studies in systemic
lupus erythematosus. Results from a single center. Iii. Improved survival over 24 years. The
Journal of rheumatology. 1997;24:1061-1065

16.  Ward MM. Premature morbidity from cardiovascular and cerebrovascular diseases in
women with systemic lupus erythematosus. Arthritis and rheumatism. 1999;42:338-346

17.  Yazdanyar A, Wasko MC, Scalzi LV, Kraemer KL, Ward MM. Short-term perioperative
all-cause mortality and cardiovascular events in women with systemic lupus erythematosus.
Arthritis care & research. 2013;65:986-991

18. Manzi S, Meilahn EN, Rairie JE, Conte CG, Medsger TA, Jr., Jansen-McWilliams L,
D'Agostino RB, Kuller LH. Age-specific incidence rates of myocardial infarction and angina in
women with systemic lupus erythematosus: Comparison with the framingham study. American
journal of epidemiology. 1997;145:408-415

19.  Roman MJ, Crow MK, Lockshin MD, Devereux RB, Paget SA, Sammaritano L, Levine
DM, Davis A, Salmon JE. Rate and determinants of progression of atherosclerosis in systemic
lupus erythematosus. Arthritis and rheumatism. 2007;56:3412-3419

20. Kao AH, Sabatine JM, Manzi S. Update on vascular disease in systemic lupus
erythematosus. Curr Opin Rheumatol. 2003;15:519-527

21.  Anderson TJ, Gerhard MD, Meredith IT, Charbonneau F, Delagrange D, Creager MA,
Selwyn AP, Ganz P. Systemic nature of endothelial dysfunction in atherosclerosis. Am J
Cardiol. 1995;75:71B-74B

22.  Rajagopalan S, Somers EC, Brook RD, Kehrer C, Pfenninger D, Lewis E, Chakrabarti A,
Richardson BC, Shelden E, McCune WJ, Kaplan MJ. Endothelial cell apoptosis in systemic
lupus erythematosus: A common pathway for abnormal vascular function and thrombosis
propensity. Blood. 2004;103:3677-3683

23. Lima DS, Sato EI, Lima VC, Miranda F, Jr., Hatta FH. Brachial endothelial function is
impaired in patients with systemic lupus erythematosus. J Rheumatol. 2002;29:292-297

24.  Roman MJ, Devereux RB, Schwartz JE, Lockshin MD, Paget SA, Davis A, Crow MK,
Sammaritano L, Levine DM, Shankar BA, Moeller E, Salmon JE. Arterial stiffness in chronic
inflammatory diseases. Hypertension. 2005;46:194-199

25.  Bruce IN, Burns RJ, Gladman DD, Urowitz MB. Single photon emission computed
tomography dual isotope myocardial perfusion imaging in women with systemic lupus

56



erythematosus. I. Prevalence and distribution of abnormalities. J Rheumatol. 2000;27:2372-
2377

26. Roman MJ, Shanker BA, Davis A, Lockshin MD, Sammaritano L, Simantov R, Crow
MK, Schwartz JE, Paget SA, Devereux RB, Salmon JE. Prevalence and correlates of

accelerated atherosclerosis in systemic lupus erythematosus. N Engl J Med. 2003;349:2399-
2406

27. Asanuma Y, Oeser A, Shintani AK, Turner E, Olsen N, Fazio S, Linton MF, Raggi P,
Stein CM. Premature coronary-artery atherosclerosis in systemic lupus erythematosus. N Engl J
Med. 2003;349:2407-2415

28.  Nikpour M, Gladman DD, Ibanez D, Bruce IN, Burns RJ, Urowitz MB. Myocardial
perfusion imaging in assessing risk of coronary events in patients with systemic lupus
erythematosus. The Journal of rheumatology. 2009;36:288-294

29. Nossent J, Cikes N, Kiss E, Marchesoni A, Nassonova V, Mosca M, Olesinska M,
Pokorny G, Rozman B, Schneider M, Vlachoyiannopoulos PG, Swaak A. Current causes of
death in systemic lupus erythematosus in europe, 2000--2004: Relation to disease activity and
damage accrual. Lupus. 2007;16:309-317

30. Nashel DJ. Is atherosclerosis a complication of long-term corticosteroid treatment? Am J
Med. 1986;80:925-929

31. Doria A, Shoenfeld Y, Wu R, Gambari PF, Puato M, Ghirardello A, Gilburd B,
Corbanese S, Patnaik M, Zampieri S, Peter JB, Favaretto E, laccarino L, Sherer Y, Todesco S,
Pauletto P. Risk factors for subclinical atherosclerosis in a prospective cohort of patients with
systemic lupus erythematosus. Ann Rheum Dis. 2003;62:1071-1077

32.  Sachet JC, Borba EF, Bonfa E, Vinagre CG, Silva VM, Maranhao RC. Chloroquine
increases low-density lipoprotein removal from plasma in systemic lupus patients. Lupus.
2007;16:273-278

33.  Gibson WT, Hayden MR. Mycophenolate mofetil and atherosclerosis: Results of animal
and human studies. Ann N Y Acad Sci. 2007;1110:209-221

34. Thacker SG, Zhao W, Smith CK, Luo W, Wang H, Vivekanandan-Giri A, Rabquer BJ,
Koch AE, Pennathur S, Davidson A, Eitzman DT, Kaplan MJ. Type i interferons modulate
vascular function, repair, thrombosis, and plaque progression in murine models of lupus and
atherosclerosis. Arthritis and rheumatism. 2012;64:2975-2985

35.  Denny MF, Thacker S, Mehta H, Somers EC, Dodick T, Barrat FJ, McCune WJ, Kaplan
MJ. Interferon-alpha promotes abnormal vasculogenesis in lupus: A potential pathway for
premature atherosclerosis. Blood. 2007;110:2907-2915

57



36. Parker B, Bruce I. Sle and metabolic syndrome. Lupus. 2013;22:1259-1266

37. VilaL, Roglans N, Baena M, Barroso E, Alegret M, Merlos M, Laguna JC. Metabolic
alterations and increased liver mtor expression precede the development of autoimmune disease
in a murine model of lupus erythematosus. PloS one. 2012;7:e51118

38. Navab M, Anantharamaiah GM, Reddy ST, Van Lenten BJ, Fogelman AM. Hdl as a
biomarker, potential therapeutic target, and therapy. Diabetes. 2009;58:2711-2717

39.  Giannini S, Serio M, Galli A. Pleiotropic effects of thiazolidinediones: Taking a look
beyond antidiabetic activity. J Endocrinol Invest. 2004;27:982-991

40.  Gurnell M. Ppargamma and metabolism: Insights from the study of human genetic
variants. Clin Endocrinol (Oxf). 2003;59:267-277

41. Ricote M, Li AC, Willson TM, Kelly CJ, Glass CK. The peroxisome proliferator-
activated receptor-gamma is a negative regulator of macrophage activation. Nature.
1998;391:79-82

42. Inoue H, Tanabe T, Umesono K. Feedback control of cyclooxygenase-2 expression
through ppargamma. J Biol Chem. 2000;275:28028-28032

43. Jiang C, Ting AT, Seed B. Ppar-gamma agonists inhibit production of monocyte
inflammatory cytokines. Nature. 1998;391:82-86

44. Azuma Y, Shinohara M, Wang PL, Ohura K. 15-deoxy-delta(12,14)-prostaglandin j(2)
inhibits i11-10 and il-12 production by macrophages. Biochem Biophys Res Commun.
2001;283:344-346

45. Maggi LB, Jr., Sadeghi H, Weigand C, Scarim AL, Heitmeier MR, Corbett JA. Anti-
inflammatory actions of 15-deoxy-delta 12,14-prostaglandin j2 and troglitazone: Evidence for
heat shock-dependent and -independent inhibition of cytokine-induced inducible nitric oxide
synthase expression. Diabetes. 2000;49:346-355

46. Game BA, Xu M, Lopes-Virella MF, Huang Y. Regulation of mmp-1 expression in
vascular endothelial cells by insulin sensitizing thiazolidinediones. Atherosclerosis.
2003;169:235-243

47. Dandona P, Aljada A, Bandyopadhyay A. Inflammation: The link between insulin
resistance, obesity and diabetes. Trends Immunol. 2004;25:4-7

48.  Sjoholm A, Nystrom T. Endothelial inflammation in insulin resistance. Lancet.
2005;365:610-612

58



49. Bishop-Bailey D. Peroxisome proliferator-activated receptors in the cardiovascular
system. Br J Pharmacol. 2000;129:823-834

50. Law RE, Meechan WP, Xi XP, Graf K, Wuthrich DA, Coats W, Faxon D, Hsueh WA.
Troglitazone inhibits vascular smooth muscle cell growth and intimal hyperplasia. J Clin Invest.
1996;98:1897-1905

51.  Schiffrin EL. Role of endothelin-1 in hypertension and vascular disease. Am J Hypertens.
2001;14:83S-89S

52. Marx N, Kehrle B, Kohlhammer K, Grub M, Koenig W, Hombach V, Libby P, Plutzky J.
Ppar activators as antiinflammatory mediators in human t lymphocytes: Implications for
atherosclerosis and transplantation-associated arteriosclerosis. Circ Res. 2002;90:703-710

53. Fujiwara T, Horikoshi H. Troglitazone and related compounds: Therapeutic potential
beyond diabetes. Life Sci. 2000;67:2405-2416

54. Goldberg RB, Kendall DM, Deeg MA, Buse JB, Zagar AJ, Pinaire JA, Tan MH, Khan
MA, Perez AT, Jacober SJ. A comparison of lipid and glycemic effects of pioglitazone and
rosiglitazone in patients with type 2 diabetes and dyslipidemia. Diabetes Care. 2005;28:1547-
1554

55.  Gensch C, Clever YP, Werner C, Hanhoun M, Bohm M, Laufs U. The ppar-gamma
agonist pioglitazone increases neoangiogenesis and prevents apoptosis of endothelial progenitor
cells. Atherosclerosis. 2006

56. Iglarz M, Touyz RM, Amiri F, Lavoie MF, Diep QN, Schiffrin EL. Effect of peroxisome
proliferator-activated receptor-alpha and -gamma activators on vascular remodeling in
endothelin-dependent hypertension. Arterioscler Thromb Vasc Biol. 2003;23:45-51

57.  Shiomi M, Ito T, Tsukada T, Tsujita Y, Horikoshi H. Combination treatment with
troglitazone, an insulin action enhancer, and pravastatin, an inhibitor of hmg-coa reductase,

shows a synergistic effect on atherosclerosis of whhl rabbits. Atherosclerosis. 1999;142:345-
353

58.  Noguchi N, Sakai H, Kato Y, Tsuchiya J, Yamamoto Y, Niki E, Horikoshi H, Kodama T.
Inhibition of oxidation of low density lipoprotein by troglitazone. Atherosclerosis.
1996;123:227-234

59. Minamikawa J, Tanaka S, Yamauchi M, Inoue D, Koshiyama H. Potent inhibitory effect
of troglitazone on carotid arterial wall thickness in type 2 diabetes. J Clin Endocrinol Metab.
1998;83:1818-1820

59



60. Nishio K, Sakurai M, Kusuyama T, Shigemitsu M, Fukui T, Kawamura K, Itoh S, Konno
N, Katagiri T. A randomized comparison of pioglitazone to inhibit restenosis after coronary
stenting in patients with type 2 diabetes. Diabetes Care. 2006;29:101-106

61. Pistrosch F, Passauer J, Fischer S, Fuecker K, Hanefeld M, Gross P. In type 2 diabetes,
rosiglitazone therapy for insulin resistance ameliorates endothelial dysfunction independent of
glucose control. Diabetes Care. 2004;27:484-490

62. Basu A, Jensen MD, McCann F, Mukhopadhyay D, Joyner MJ, Rizza RA. Effects of
pioglitazone versus glipizide on body fat distribution, body water content, and hemodynamics in
type 2 diabetes. Diabetes Care. 2006;29:510-514

63. SidhuJS, Cowan D, Kaski JC. Effects of rosiglitazone on endothelial function in men
with coronary artery disease without diabetes mellitus. Am J Cardiol. 2004;94:151-156

64. Wang TD, Chen WJ, Lin JW, Chen MF, Lee YT. Effects of rosiglitazone on endothelial
function, c-reactive protein, and components of the metabolic syndrome in nondiabetic patients
with the metabolic syndrome. Am J Cardiol. 2004;93:362-365

65. Kovacic JC, Martin A, Carey D, Wand H, Mallon PW, Feneley MP, Emery S, Cooper
DA, Carr A. Influence of rosiglitazone on flow-mediated dilation and other markers of
cardiovascular risk in hiv-infected patients with lipoatrophy. Antivir Ther. 2005;10:135-143

66. Horio T, Suzuki M, Takamisawa I, Suzuki K, Hiuge A, Yoshimasa Y, Kawano Y.
Pioglitazone-induced insulin sensitization improves vascular endothelial function in nondiabetic
patients with essential hypertension. Am J Hypertens. 2005;18:1626-1630

67. Voytovich MH, Simonsen C, Jenssen T, Hjelmesaeth J, Asberg A, Hartmann A. Short-
term treatment with rosiglitazone improves glucose tolerance, insulin sensitivity and endothelial
function in renal transplant recipients. Nephrol Dial Transplant. 2005;20:413-418

68. Campia U, Matuskey LA, Panza JA. Peroxisome proliferator-activated receptor-gamma
activation with pioglitazone improves endothelium-dependent dilation in nondiabetic patients
with major cardiovascular risk factors. Circulation. 2006;113:867-875

69. Plutzky J. Peroxisome proliferator-activated receptors in vascular biology and
atherosclerosis: Emerging insights for evolving paradigms. Curr Atheroscler Rep. 2000;2:327-
335

70. Tao L, Liu HR, Gao E, Teng ZP, Lopez BL, Christopher TA, Ma XL, Batinic-Haberle I,
Willette RN, Ohlstein EH, Yue TL. Antioxidative, antinitrative, and vasculoprotective effects of
a peroxisome proliferator-activated receptor-gamma agonist in hypercholesterolemia.
Circulation. 2003;108:2805-2811

60



71.  Martens FM, Rabelink TJ, Op 't Roodt J, de Koning EJ, Visseren FL. Tnf-{alpha}
induces endothelial dysfunction in diabetic adults, an effect reversible by the ppar-{gamma}
agonist pioglitazone. Eur Heart J. 2006;27:1605-1609

72.  Hetzel J, Balletshofer B, Rittig K, Walcher D, Kratzer W, Hombach V, Haring HU,
Koenig W, Marx N. Rapid effects of rosiglitazone treatment on endothelial function and
inflammatory biomarkers. Arterioscler Thromb Vasc Biol. 2005;25:1804-1809

73.  Asztalos BF, Collins D, Cupples LA, Demissie S, Horvath KV, Bloomfield HE, Robins
SJ, Schaefer EJ. Value of high-density lipoprotein (hdl) subpopulations in predicting recurrent
cardiovascular events in the veterans affairs hdl intervention trial. Arterioscler Thromb Vasc
Biol. 2005

74.  Dormandy JA, Charbonnel B, Eckland DJ, Erdmann E, Massi-Benedetti M, Moules IK,
Skene AM, Tan MH, Lefebvre PJ, Murray GD, Standl E, Wilcox RG, Wilhelmsen L, Betteridge
J, Birkeland K, Golay A, Heine RJ, Koranyi L, Laakso M, Mokan M, Norkus A, Pirags V,
Podar T, Scheen A, Scherbaum W, Schernthaner G, Schmitz O, Skrha J, Smith U, Taton J.
Secondary prevention of macrovascular events in patients with type 2 diabetes in the proactive

study (prospective pioglitazone clinical trial in macrovascular events): A randomised controlled
trial. Lancet. 2005;366:1279-1289

75.  Forst T, Lubben G, Hohberg C, Kann P, Sachara C, Gottschall V, Friedrich C, Rosskopf
R, Pfutzner A. Influence of glucose control and improvement of insulin resistance on

microvascular blood flow and endothelial function in patients with diabetes mellitus type 2.
Microcirculation. 2005;12:543-550

76.  Winkelmayer WC, Setoguchi S, Levin R, Solomon DH. Comparison of cardiovascular
outcomes in elderly patients with diabetes who initiated rosiglitazone vs pioglitazone therapy.
Archives of internal medicine. 2008;168:2368-2375

77.  Ratner RE, Cannon CP, Gerstein HC, Nesto RW, Serruys PW, Van Es GA, Kolatkar NS,
Kravitz BG, Zalewski A, Fitzgerald PJ. Assessment on the prevention of progression by
rosiglitazone on atherosclerosis in diabetes patients with cardiovascular history (approach):
Study design and baseline characteristics. American heart journal. 2008;156:1074-1079

78.  Kaul S, Diamond GA. Rosiglitazone and cardiovascular risk. Current atherosclerosis
reports. 2008;10:398-404

79. Grey A, Bolland M, Fenwick S, Horne A, Gamble G, Drury PL, Reid IR. The skeletal
effects of pioglitazone in type 2 diabetes or impaired glucose tolerance: A randomized
controlled trial. European journal of endocrinology / European Federation of Endocrine
Societies. 2014;170:255-262

61



80. Bray GA, Smith SR, Banerji MA, Tripathy D, Clement SC, Buchanan TA, Henry RR,
Kitabchi AE, Mudaliar S, Musi N, Ratner RE, Schwenke DC, Stentz FB, Reaven PD, DeFronzo
RA. Effect of pioglitazone on body composition and bone density in subjects with prediabetes
in the act now trial. Diabetes, obesity & metabolism. 2013;15:931-937

81.  Bilik D, McEwen LN, Brown MB, Pomeroy NE, Kim C, Asao K, Crosson JC, Duru OK,
Ferrara A, Hsiao VC, Karter AJ, Lee PG, Marrero DG, Selby JV, Subramanian U, Herman WH.
Thiazolidinediones and fractures: Evidence from translating research into action for diabetes.
The Journal of clinical endocrinology and metabolism. 2010;95:4560-4565

82.  Mieczkowska A, Basle MF, Chappard D, Mabilleau G. Thiazolidinediones induce
osteocyte apoptosis by a g protein-coupled receptor 40-dependent mechanism. The Journal of
biological chemistry. 2012;287:23517-23526

83.  Tseng CH. A review on thiazolidinediones and bladder cancer in human studies. Journal
of environmental science and health. Part C, Environmental carcinogenesis & ecotoxicology
reviews. 2014;32:1-45

84. Lu YL, Jimbu YM, Chen Y, Zhao JB, Ye TT, Yang H. The effects of rosiglitazione on
renal artery endothelium in diabetic rats. Exp Clin Endocrinol Diabetes. 2008;116:537-540

85.  Sarafidis PA, Bakris GL. Protection of the kidney by thiazolidinediones: An assessment
from bench to bedside. Kidney Int. 2006;70:1223-1233

86. Zhao W TS, Hodgin JB, Zhang H,Wang JH, Park JL, Somers EC, Pennathur S, Kretzler
M, Brosius FC III, Kaplan MJ. The peroxisome proliferator-activated receptor-gamma agonist

pioglitazone improves cardiometabolic risk and renal inflammation in murine lupus. J Immunol.
2009 (in press)

87. D'Agati VD, Appel GB, Estes D, Knowles DM, 2nd, Pirani CL. Monoclonal antibody
identification of infiltrating mononuclear leukocytes in lupus nephritis. Kidney Int.
1986;30:573-581

88.  Enghard P, Humrich JY, Rudolph B, Rosenberger S, Biesen R, Kuhn A, Manz R, Hiepe
F, Radbruch A, Burmester GR, Riemekasten G. Cxcr3+cd4+ t cells are enriched in inflamed
kidneys and urine and provide a new biomarker for acute nephritis flares in systemic lupus
erythematosus patients. Arthritis Rheum. 2009;60:199-206

89.  Majer O, Bourgeois C, Zwolanek F, Lassnig C, Kerjaschki D, Mack M, Muller M,
Kuchler K. Type 1 interferons promote fatal immunopathology by regulating inflammatory
monocytes and neutrophils during candida infections. PLoS pathogens. 2012;8:¢1002811

90. Thacker SG, Berthier CC, Mattinzoli D, Rastaldi MP, Kretzler M, Kaplan MJ. The
detrimental effects of ifn-alpha on vasculogenesis in lupus are mediated by repression of il-1

62



pathways: Potential role in atherogenesis and renal vascular rarefaction. Journal of
immunology. 2010;185:4457-4469

91. Kariuki SN, Kirou KA, MacDermott EJ, Barillas-Arias L, Crow MK, Niewold TB.
Cutting edge: Autoimmune disease risk variant of stat4 confers increased sensitivity to ifn-alpha
in lupus patients in vivo. J Immunol. 2009;182:34-38

92.  Juarez-Rojas JG, Medina-Urrutia AX, Jorge-Galarza E, Caracas-Portilla NA, Posadas-
Sanchez R, Cardoso-Saldana GC, Goycochea-Robles MV, Silveira LH, Lino-Perez L, Mas-
Oliva J, Perez-Mendez O, Posadas-Romero C. Pioglitazone improves the cardiovascular profile
in patients with uncomplicated systemic lupus erythematosus: A double-blind randomized
clinical trial. Lupus. 2012;21:27-35

93. Kaul S, Bolger AF, Herrington D, Giugliano RP, Eckel RH. Thiazolidinedione drugs and
cardiovascular risks: A science advisory from the american heart association and american
college of cardiology foundation. J Am Coll Cardiol.55:1885-1894

94. Tomazic J, Karner P, Vidmar L, Maticic M, Sharma PM, Janez A. Effect of metformin
and rosiglitazone on lipid metabolism in hiv infected patients receiving protease inhibitor
containing haart. Acta Dermatovenerol Alp Panonica Adriat. 2005;14:99-105

95. Martens FM, Visseren FL, de Koning EJ, Rabelink TJ. Short-term pioglitazone treatment
improves vascular function irrespective of metabolic changes in patients with type 2 diabetes. J
Cardiovasc Pharmacol. 2005;46:773-778

96. Mayfield J. Diagnosis and classification of diabetes mellitus: New criteria. Am Fam
Physician. 1998;58:1355-1362, 1369-1370

97. Halcox JP, Schenke WH, Zalos G, Mincemoyer R, Prasad A, Waclawiw MA, Nour KR,
Quyyumi AA. Prognostic value of coronary vascular endothelial dysfunction. Circulation.
2002;106:653-658

98.  Tarkun I, Cetinarslan B, Turemen E, Sahin T, Canturk Z, Komsuoglu B. Effect of
rosiglitazone on insulin resistance, c-reactive protein and endothelial function in non-obese
young women with polycystic ovary syndrome. Eur J Endocrinol. 2005;153:115-121

99.  Pfutzner A, Marx N, Lubben G, Langenfeld M, Walcher D, Konrad T, Forst T.
Improvement of cardiovascular risk markers by pioglitazone is independent from glycemic
control: Results from the pioneer study. J] Am Coll Cardiol. 2005;45:1925-1931

100. Laurent S, Boutouyrie P, Asmar R, Gautier I, Laloux B, Guize L, Ducimetiere P, Benetos
A. Aortic stiffness is an independent predictor of all-cause and cardiovascular mortality in
hypertensive patients. Hypertension. 2001;37:1236-1241

63



101. Selzer F, Sutton-Tyrrell K, Fitzgerald S, Tracy R, Kuller L, Manzi S. Vascular stiffness
in women with systemic lupus erythematosus. Hypertension. 2001;37:1075-1082

102. Bjarnegrad N, Bengtsson C, Brodszki J, Sturfelt G, Nived O, Lanne T. Increased aortic
pulse wave velocity in middle aged women with systemic lupus erythematosus. Lupus.
2006;15:644-650

103. Brodszki J, Bengtsson C, Lanne T, Nived O, Sturfelt G, Marsal K. Abnormal mechanical
properties of larger arteries in postmenopausal women with systemic lupus erythematosus.
Lupus. 2004;13:917-923

104. Maki-Petaja KM, Hall FC, Booth AD, Wallace SM, Yasmin, Bearcroft PW, Harish S,
Furlong A, McEniery CM, Brown J, Wilkinson IB. Rheumatoid arthritis is associated with
increased aortic pulse-wave velocity, which is reduced by anti-tumor necrosis factor-alpha
therapy. Circulation. 2006;114:1185-1192

105. Gaillard V, Casellas D, Seguin-Devaux C, Schohn H, Dauca M, Atkinson J, Lartaud I.
Pioglitazone improves aortic wall elasticity in a rat model of elastocalcinotic arteriosclerosis.
Hypertension. 2005;46:372-379

106. Nakamura T, Matsuda T, Kawagoe Y, Ogawa H, Takahashi Y, Sekizuka K, Koide H.
Effect of pioglitazone on carotid intima-media thickness and arterial stiffness in type 2 diabetic
nephropathy patients. Metabolism. 2004;53:1382-1386

107. Araki T, Emoto M, Teramura M, Yokoyama H, Mori K, Hatsuda S, Maeno T, Shinohara
K, Koyama H, Shoji T, Inaba M, Nishizawa Y. Effect of adiponectin on carotid arterial stiffness
in type 2 diabetic patients treated with pioglitazone and metformin. Metabolism. 2006;55:996-
1001

108. Cameron JD, Asmar R, Struijker-Boudier H, Shirai K, Sirenko Y, Kotovskaya Y,
Topouchian J. Current and future initiatives for vascular health management in clinical practice.
Vascular health and risk management. 2013;9:255-264

109. Shirai K, Utino J, Saiki A, Endo K, Ohira M, Nagayama D, Tatsuno I, Shimizu K,
Takahashi M, Takahara A. Evaluation of blood pressure control using a new arterial stiffness
parameter, cardio-ankle vascular index (cavi). Current hypertension reviews. 2013;9:66-75

110. Nagayama D, Endo K, Ohira M, Yamaguchi T, Ban N, Kawana H, Nagumo A, Saiki A,
Oyama T, Miyashita Y, Shirai K. Effects of body weight reduction on cardio-ankle vascular
index (cavi). Obesity research & clinical practice. 2013;7:e139-e145

111. Tto R, Satoh-Asahara N, Yamakage H, Sasaki Y, Odori S, Kono S, Wada H, Suganami T,
Ogawa Y, Hasegawa K, Shimatsu A. An increase in the epa/aa ratio is associated with improved

64



arterial stiffness in obese patients with dyslipidemia. Journal of atherosclerosis and thrombosis.
2013

112. Wang H, Liu J, Zhao H, Fu X, Shang G, Zhou Y, Yu X, Zhao X, Wang G, Shi H. Arterial
stiffness evaluation by cardio-ankle vascular index in hypertension and diabetes mellitus
subjects. Journal of the American Society of Hypertension : JASH. 2013;7:426-431

113. Parker B, Urowitz MB, Gladman DD, Lunt M, Bae SC, Sanchez-Guerrero J, Romero-
Diaz J, Gordon C, Wallace DJ, Clarke AE, Bernatsky S, Ginzler EM, Isenberg DA, Rahman A,
Merrill JT, Alarcon GS, Fessler BJ, Fortin PR, Hanly JG, Petri M, Steinsson K, Dooley MA,
Manzi S, Khamashta MA, Ramsey-Goldman R, Zoma AA, Sturfelt GK, Nived O, Aranow C,
Mackay M, Ramos-Casals M, van Vollenhoven RF, Kalunian KC, Ruiz-Irastorza G, Lim S,
Kamen DL, Peschken CA, Inanc M, Bruce IN. Clinical associations of the metabolic syndrome
in systemic lupus erythematosus: Data from an international inception cohort. Annals of the
rheumatic diseases. 2013;72:1308-1314

114. Bonetti PO, Pumper GM, Higano ST, Holmes DR, Jr., Kuvin JT, Lerman A. Noninvasive
identification of patients with early coronary atherosclerosis by assessment of digital reactive
hyperemia. ] Am Coll Cardiol. 2004;44:2137-2141

115. Nohria A, Gerhard-Herman M, Creager MA, Hurley S, Mitra D, Ganz P. Role of nitric
oxide in the regulation of digital pulse volume amplitude in humans. J Appl Physiol.
2006;101:545-548

116. Lee PY, LiY, Richards HB, Chan FS, Zhuang H, Narain S, Butfiloski EJ, Sobel ES,
Reeves WH, Segal MS. Type i interferon as a novel risk factor for endothelial progenitor cell

depletion and endothelial dysfunction in systemic lupus erythematosus. Arthritis Rheum.
2007;56:3759-3769

117. Meigs JB, Hu FB, Rifai N, Manson JE. Biomarkers of endothelial dysfunction and risk of
type 2 diabetes mellitus. Jama. 2004;291:1978-1986

118. Evans JL, Maddux BA, Goldfine ID. The molecular basis for oxidative stress-induced
insulin resistances. Antioxid Redox Signal. 2005;7:1040-1052

119. Ceriello A, Motz E. Is oxidative stress the pathogenic mechanism underlying insulin
resistance, diabetes, and cardiovascular disease? The common soil hypothesis revisited.
Arterioscler Thromb Vasc Biol. 2004;24:816-823

120. Tso TK, Huang WN. Elevation of fasting insulin and its association with cardiovascular
disease risk in women with systemic lupus erythematosus. Rheumatology international. 2008

121. Chung CP, Avalos I, Oeser A, Gebretsadik T, Shintani A, Raggi P, Michael Stein C.
High prevalence of the metabolic syndrome in patients with systemic lupus erythematosus:

65



Association with disease characteristics and cardiovascular risk factors. Ann Rheum Dis.
2007;66:208-214

122. Legro RS, Castracane VD, Kauffman RP. Detecting insulin resistance in polycystic ovary
syndrome: Purposes and pitfalls. Obstet Gynecol Surv. 2004;59:141-154

123. Heine RJ, Home PD, Poncher M, Orskov H, Hammond V, McCulloch AJ, Hanning I,
Alberti KG. A comparison of 3 methods for assessing insulin sensitivity in subjects with normal
and abnormal glucose tolerance. Diabetes Res. 1985;2:113-120

124. Chung CP, Oeser A, Solus J, Avalos I, Gebretsadik T, Shintani A, Linton MF, Fazio S,
Stein CM. Inflammatory mechanisms affecting the lipid profile in patients with systemic lupus
erythematosus. J Rheumatol. 2007;34:1849-1854

125. Berhanu P, Kipnes MS, Khan MA, Perez AT, Kupfer SF, Spanheimer RC, Demissie S,
Fleck PR. Effects of pioglitazone on lipid and lipoprotein profiles in patients with type 2
diabetes and dyslipidaemia after treatment conversion from rosiglitazone while continuing
stable statin therapy. Diab Vasc Dis Res. 2006;3:39-44

126. Mori Y, Itoh Y, Obata T, Tajima N. Effects of pioglitazone vs glibenclamide on
postprandial increases in glucose and triglyceride levels and on oxidative stress in japanese
patients with type 2 diabetes. Endocrine. 2006;29:143-148

127. Petri M, Kim MY, Kalunian KC, Grossman J, Hahn BH, Sammaritano LR, Lockshin M,
Merrill JT, Belmont HM, Askanase AD, McCune WJ, Hearth-Holmes M, Dooley MA, Von
Feldt J, Friedman A, Tan M, Davis J, Cronin M, Diamond B, Mackay M, Sigler L, Fillius M,
Rupel A, Licciardi F, Buyon JP. Combined oral contraceptives in women with systemic lupus
erythematosus. N Engl J Med. 2005;353:2550-2558

128. Petri M, Stohl W, Chatham W, McCune WJ, Chevrier M, Ryel J, Recta V, Zhong J,
Freimuth W. Association of plasma b lymphocyte stimulator levels and disease activity in
systemic lupus erythematosus. Arthritis Rheum. 2008;58:2453-2459

129. Symmons DP, Coppock JS, Bacon PA, Bresnihan B, Isenberg DA, Maddison P, McHugh
N, Snaith ML, Zoma AS. Development and assessment of a computerized index of clinical

disease activity in systemic lupus erythematosus. Members of the british isles lupus assessment
group (bilag). Q J Med. 1988;69:927-937

130. Hay EM, Bacon PA, Gordon C, Isenberg DA, Maddison P, Snaith ML, Symmons DP,
Viner N, Zoma A. The bilag index: A reliable and valid instrument for measuring clinical
disease activity in systemic lupus erythematosus. Q J Med. 1993;86:447-458

131. Ware JE, Jr., Sherbourne CD. The mos 36-item short-form health survey (sf-36). 1.
Conceptual framework and item selection. Med Care. 1992;30:473-483

66



132. Kuriya B, Gladman DD, Ibanez D, Urowitz MB. Quality of life over time in patients with
systemic lupus erythematosus. Arthritis Rheum. 2008;59:181-185

67



16. APPENDICES

1. American College of Rheumatology Revised Classification Criteria for Systemic
Lupus Erythematosus (1A) and SLE-disease activity index.

1A. ACR Revised Classification Criteria for SLE

Criteria

Definition

Malar rash

Fixed erythema, flat or raised, over the malar eminences, tending to spare
the nasolabial folds

: pDiscoid rash

Erythematous raised patches with adherent keratotic scaling and follicular
plugging; atrophic scarring occurs in older lesions

Photosensitivity

Skin rash as a result of unusual reaction to sunlight, by patient history or
physician observation

Oral ulcers

Oral or nasopharyngeal ulceration, usually painless, observed by a
physician

Arthritis

Nonerosive arthritis involving two or more peripheral joints, characterized
by tenderness, swelling, or effusion

Serositis

a.  Pleuritis—convincing history of pleuritic pain or rub heard by a
physician or evidence of pleural effusion or

b. Pericarditis—documented by ECG or rub or evidence of
pericardial effusion

Renal disorder

a.  Persistent proteinuria >0.5 g/day >3+ if quantitation is not
performed or

b.  Cellular casts—may be red blood cell, hemoglobin, granular
tubular, or mixed

Neurologic
disorder

a. Seizures—in the absence of offending drugs or known metabolic
derangements (e.g., uremia, acidosis, or electrolyte imbalance) or
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Criteria

Definition

b. Psychosis—in the absence of offending drugs or known
metabolic derangements (e.g., uremia, acidosis, or electrolyte
imbalance)

Hematologic a. Hemolytic anemia with reticulocytosis, or
disorder
b. Leukopenia—<4000/mm°, or
c. Lymphopenia—<1500/mm’, or
d. Thrombocytopenia—<100,000/mm° in the absence of offending
drugs
Immunologic a. Anti-DNA—antibody to native DNA in abnormal titer, or
disorder
b. Anti-Sm—presence of antibody to Sm nuclear antigen, or
c¢.  Positive finding of antiphospholipid antibodies based on (1)
abnormal serum concentration of IgG or IgM anticardiolipin
antibodies, (2) positive test result for lupus anticoagulant using a
standard method, or (3) false-positive serologic test for syphilis
known to be positive for at least 6 mo and confirmed by
Treponema pallidum immobilization or fluorescent treponemal
antibody absorption test
ANA Abnormal titer of ANA by immunofluorescence or equivalent assay at any

point in time and in the absence of drugs known to be associated with
drug-induced lupus syndrome

69



2A. SLEDAI-2K disease activity questionnaire:

For an item to be scored the indicated weight, the manifestation must have been

present in the past 10 days.

SLEDAI 2K Descriptor Definition
Weight SCORE

8 Seizure Recent onset, exclude metabolic, infectious or drug causes.

8 Psychosis Altered ability to function in normal activity due to severe disturbance in
the perception of reality. Include hallucinations, incoherence, marked
loose associations, impoverished thought content, marked illogical
thinking, bizarre, disorganized, or catatonic behavior. Exclude uremia
and drug causes

8 Organic brain syndrome  Altered mental function with impaired orientation, memory, or other
intellectual function, with rapid onset and fluctuating clinical features,
inability to sustain attention to environment, plus at least 2 of the
following: perceptual disturbance, incoherent speech, insomnia or
daytime drowsiness, or increased or decreased psychomotor activity.
Exclude metabolic, infectious, or drug causes.

8 Visual disturbance Retinal changes of SLE. Include cytoid bodies, retinal hemorrhages,
serous exudate or hemorrhages in the choroid, or optic neuritis.
Exclude hypertension, infection, or drug causes.

8 Cranial nerve disorder ~ New onset of sensory or motor neuropathy involving cranial nerves.

8 _ Lupus headache Severe, persistent headache; may be migrainous, but must be
nonresponsive to narcotic analgesia.

8 CVA New onset of cerebrovascular accident(s). Exclude arteriosclerosis.

8 __ Vasculitis Ulceration, gangrene, tender finger nodules, periungual infarction,
splinter hemorrhages, or biopsy or angiogram proof of vasculitis.

4 Arthritis > 2 joints with pain and signs of inflammation (i.e., tenderness, swelling
or effusion).

4 Myositis Proximal muscle aching/weakness, associated with elevated creatine
phosphokinase/aldolase or electromyogram changes or a biopsy
showing myositis.

4 Urinary casts Heme-granular or red blood cell casts.

4 _____  Hematuria >5 red blood cells/high power field. Exclude stone, infection or other
cause.

4 Proteinuria >(0.5 gram/24 hours
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Pyuria

Rash

Alopecia
Mucosal ulcers
Pleurisy

Pericarditis

Low complement

Increased DNA binding

Fever
Thrombocytopenia

Leukopenia

>5 white blood cells/high power field. Exclude infection.
Inflammatory type rash.

Abnormal, patchy or diffuse loss of hair.

Oral or nasal ulcerations.

Pleuritic chest pain with pleural rub or effusion, or pleural thickening.

Pericardial pain with at least 1 of the following: rub, effusion, or
electrocardiogram or echocardiogram confirmation.

Decrease in CH50, C3, or C4 below the lower limit of normal for testing
laboratory

Increased DNA binding by Farr assay above normal range for testing
laboratory.

>38° C. Exclude infectious cause.
<100,000 platelets / x10°/L, exclude drug causes.

< 3,000 white blood cells / x10%/L, exclude drug causes.

TOTAL SCORE:
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3. BILAG SCORE.

BILAG 2004: The scoring system for the BILAG index of disease activity is based upon the principle of
the physician's intention to treat. There are eight systems: general, mucocutaneous, neurological,
musculoskeletal, cardiorespiratory, vasculitis, renal and haematological. A score is calculated for each
system depending on the clinical features present and whether they are new, worse, the same or
improving in the last 4 weeks compared with previously. The most severe features in each system, which
are deemed to require high dose steroids (prednisolone >20 mg daily or equivalent) and/or cytotoxic
agents, characterize an A score. One or more features may have to be present to score an A, depending
on the system More moderate disease items that would be considered appropriate to treat with lower
dose steroids, antimalarials or non-steroidal anti-inflammatory drugs (NSAIDs) contribute to a B score.
Mild symptomatic features that require just symptomatic therapy, for example with analgesics and
NSAIDs, can only contribute to a C score. If there are no current symptoms but the system has previously

been involved then a D is recorded. If the system has never been involved, it is scored E
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BILAG-2004 INDEX  Centre:

Date:

Initials/Hosp No:

¢ Only record manifestations/items due to SLE Disease Activity

¢ Assessment refers to manifestations occurring in the last 4 weeks (compared with the previous 4 weeks)

¢ TO BE USED WITH THE GLOSSARY

Record: ND  Not Done

Not present

Improving

Same

Waorse

New

Yes/No OR Value (where indicated)

o N

*Y/N Confirm this is due to SLE activity (Yes/No)

CONSTITUTIONAL

1. Pyrexia - documented > 37.5°C
2. Weight loss - unintentional = 3%
3. Lymphadenopathy/splenomegaly
4. Anorexia

e~

MUCOCUTANEOUS

3. Skin eruption - severe

6. Skin eruption - muld

7. Angio-oedema - severe

8. Angio-oedema - mild

9. Mucosal ulceration - severe

10. Mucosal ulceration - mild

11. Panniculitis/Bullous lupus - severe
12 Panniculitis/Bullous lupus - mild
13. Major cutaneous vasculitis/thrombosis
14. Digital infarcts or nodular vasculitis
15. Alopecia - severe

16. Alopecia - mild

17. Per-ungual erythema/clulblains

18. Splinter haemorrhages

P~~~

NEUROPSYCHIATRIC

19. Aseptic meningitis

20. Cerebral vasculitis

21. Demyelinating syndrome

22. Myelopathy

23. Acute confusional state

24, Psychosis

25, Acute inflammatory demyelinating
polyradiculoneuropathy

26. Mononeuropathy (single/multiplex)

27. Cramal neuropathy

28. Plexopathy

29. Polyneuropathy

30. Serzure disorder

31. Status epilepticus

32 Cerebrovascular disease (not due to vasculitis)

33. Coguitive dysfunction

34 Movement disorder

35. Autonomic disorder

36. Cerebellar ataxia (1solated)

37. Lupus headache - severe unremutting

38. Headache from IC hypertension

T~~~

L T R N e T T e

MUSCULOSKELETAL

39. Myositis - severe

40. Myositis - mild

41. Arthritis ( severe)

42 Arthritis (moderate)/Tendonitis/ Tenosynovitis
43. Arthritis (mild)/ArthralgiaMyalgia

S~~~

Mt et et Bt

et Nt Mt St N e e Sl B A N e et N e St St B L N e

Mt S St St

Weight (kg): Serum urea (mmal/):
African ancestry: Yes/No  Serum albumin (g/1):

Revision: 1/Sep/2009

CARDIORESPIRATORY

44. Myocarditis - muld

45. Myocarditis/Endocarditis + Cardiac failure
46. Arrhythmia

47. New valvular dysfunction

48. Pleurisy/Pericarditis

49 Cardiac tamponade

50. Pleural effusion with dyspnoea

51. Pulmonary haemorrhage/vasculitis
52. Interstitial alveolitis/pnenmonitis
53. Shrinking lung syndrome

4. Aortitis

55. Coronary vasculitis

GASTROINTESTINAL

56. Lupus peritonitis

57. Abdomuinal serositis or ascites
58. Lupus enteritis/colitis

59. Malabsorption

60. Protein losing enteropathy
61. Intestinal pseudo-obstruction
62. Lupus hepatitis

63. Acute lupus cholecystitis

64. Acute lupus pancreatitis

OPHTHAILMIC

65. Orbital inflammation/myositis/proptosis
66. Keratitis - severe

67. Keratitis - mild

68. Anterior uveitis

69. Posterior uveitis/retinal vasculitis - severe
70. Posterior uvertis/retmal vasculitis - mald
71. Episcleritis

72. Scleritis - severe

73. Sclenitis - muld

74. Retinal/choroidal vaso-occlusive disease
75. Isolated cotton-wool spots (cytoid bodies)
76. Optic neuritis

77. Anterior 1schaemic optic neuropathy
RENAL

78. Systolic blood pressure (mm Hg) value
79. Diastolic blood pressure (mm Hg)  value

I~~~ i~~~ . I~~~ .~~~

I~ — o~ — —. —. o~~~

(
(

80. Accelerated hypertension Yes/No (
81. Urine dipstick protein  (+=1, ++=2, +++=3) (
82. Urine albumin-creatinine ratio mg/mmol

83. Urine protein-creatinine ratio mg/mmol (

84. 24 hour urine protein (g) value

(

85. Nephrotic syndrome Yes/No (
86. Creatinine (plasma/serum) umol/l

87. GFR (calculated)

ml/min/1.73 m? (

88. Active urinary sediment Yes/No (
89. Active nephritis Yes/No (

HAEMATOLOGICAL

90. Haemoglobin (g/dl) value
91. Total white cell count (x 109.-"1) value
92. Neutrophils (x 10°/1) value
93. Lymphocytes (x 109.-"1) value
94. Platelets (x 10°/1) value
95. TTP

o~~~

96. Evidence of active haemolysis YesNo (
97. Coombs” test positive (isolated) YesNo (

L

L e )

)
)
)
)
)
)
)
)
)
)
)
)
)
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5. SLICC Classification Criteria for SLE

Requirements: 4 or more criteria (at least 1 clinical and 1 laboratory criteria)

OR biopsy-proven lupus nephritis with positive ANA or anti-DNA.

Clinical Criteria Immunologic Criteria

1. Acute Cutaneous Lupus 1. ANA

2. Chronic Cutaneous Lupus 2. Anti-DNA

3. Oral or nasal ulcers 3. Anti-Sm

4. Non-scarring alopecia 4. Antiphospholipid Ab

5. Arthritis 5. Low complement (C3, C4, CH50)
6. Serositis 6. Direct Coombs

7. Renal

8. Neurologic
9. Hemolytic Anemia
10. Leukopenia

11. Thrombocytopenia (<100,000)
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6. 36-item Short Form Survey

Medical Outcomes Study: 36-Item Short Form Survey Instrument

1. In general, would you say
your health is:

Excellent 1
Very good 2
Good 3
Fair 4
Poor 5

2. Compared to one year ago,
how would your rate your health in general now?

Much better now than one year ago

Somewhat better now than one year ago

About the same

Somewhat worse now than one year ago

Much worse now than one year ago

The following items are about activities you might do during a typical day. Does your health

now limit you in these activities? If so, how much?

(Circle One Number on Each Line)

Yes,
Limited a
Lot

Yes, Limited
a Little

No, Not

limited at All
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3. Vigorous activities, such as running, lifting [1] [2] [3]
heavy objects, participating in strenuous sports

4. Moderate activities, such as moving a table, [1] [2] [3]
pushing a vacuum cleaner, bowling, or playing

golf

5. Lifting or carrying groceries [1] [2] [3]
6. Climbing several flights of stairs [1] [2] [3]
7. Climbing one flight of stairs [1] [2] [3]
8. Bending, kneeling, or stooping [1] [2] [3]
9. Walking more than a mile [1] [2] [3]
10. Walking several blocks [1] [2] [3]
11. Walking one block [1] [2] [3]
12. Bathing or dressing yourself [1] [2] [3]

During the past 4 weeks, have you had any of the following problems with your work or other
regular daily activities as a result of your physical health?

(Circle One Number on Each Line)

effort)

Yes | No
13. Cut down the amount of time you spent on work or other activities 1|2
14. Accomplished less than you would like 1|2
15. Were limited in the kind of work or other activities 1|2
16. Had difficulty performing the work or other activities (for example, it took extra | 1 | 2
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During the past 4 weeks, have you had any of the following problems with your work or other
regular daily activities as a result of any emotional problems (such as feeling depressed or
anxious)?

(Circle One Number on Each Line)

Yes | No

17. Cut down the amount of time you spent on work or other activities| 1 | 2

18. Accomplished less than you would like 1|2

19. Didn't do work or other activities as carefully as usual 1 |2

20. During the past 4 weeks, to what extent has your physical health or emotional problems
interfered with your normal social activities with family, friends, neighbors, or groups?

(Circle One Number)
Not at all 1

Slightly 2

Moderately 3

Quite a bit 4
Extremely 5

21. How much bodily pain have you had during the past 4 weeks?
(Circle One Number)
None 1

Very mild 2

Mild 3

Moderate 4

Severe 5

Very severe 6
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22. During the past 4 weeks, how much did pain interfere with your normal work (including
both work outside the home and housework)?

(Circle One Number)
Not at all 1

A little bit 2
Moderately 3

Quite a bit 4

Extremely 5

These questions are about how you feel and how things have been with you during the past 4
weeks. For each question, please give the one answer that comes closest to the way you have

been feeling.

How much of the time during the past 4 weeks . . .

(Circle One Number on Each Line)

All of | Mostof | A Good | Some of | A Little | None of
the the Bit of the |the Time | ofthe |the Time
Time Time Time Time
23. Did you feel full of pep? 1 2 3 4 5 6
24. Have you been a very 1 2 3 4 5 6
nervous person?
25. Have you felt so down in 1 2 3 4 5 6
the dumps that nothing could
cheer you up?
26. Have you felt calm and 1 2 3 4 5 6
peaceful?
27. Did you have a lot of 1 2 3 4 5 6
energy?
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28. Have you felt 1 2 4 5 6
downhearted and blue?

29. Did you feel worn out? 1 2 4 5 6
30. Have you been a happy 1 2 4 5 6
person?

31. Did you feel tired? 1 2 4 5 6

32. During the past 4 weeks, how much of the time has your physical health or emotional
problems interfered with your social activities (like visiting with friends, relatives, etc.)?

(Circle One Number)
All of the time 1

Most of the time 2
Some of the time 3

A little of the time 4

None of the time 5

How TRUE or FALSE is each of the following statements for you.

(Circle One Number on Each Line)

Definitely Mostly Don't Mostly Definitely
True True Know False False
33. I seem to get sick a little 1 2 3 4 5
easier than other people
34. 1 am as healthy as anybody 1 2 3 4 5
I know
35. I expect my health to get 1 2 3 4 5
worse
36. My health is excellent 1 2 3 4 5
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7. NIH Clinical Center guidelines for the management of allergic reactions

ANAPHYLAXIS TREATMENT MEDICATION DOSE GUIDELINES — PRIMARY

THERAPY
DRUG CONCENTRATION ADULT DOSE © PEDIATRIC DOSE
First-line Treatment
EPINEPHRINE AUTO- 1:1,000 0.3 mg 0.3 mg
INJECTOR (0.3 MG Fixed Dose Inj) >25Kg® >25Kg®
(EpiPen) M@ M@
MAY REPEAT q 5 to MAY REPEAT q 5 to
e p o MSmins ) 1Smins
EPINEPHRINE AUTO- 1:2,000 N/A 0.15 mg
INJECTOR Jr (0.15 MG Fixed Dose 10 to 25 Kg®
(EpiPen Jr.) Inj) M @ or SQ
MAY REPEAT q 5 to
15 mins
EPINEPHRINE AMPULE 1:1,000 0.2 to 0.5 mg per dose 0.01 mg/Kg per dose
(1 mg/mL) IM @ or Subcutaneous | IM ® or Subcutaneous
MAY REPEAT q 5 to MAY REPEAT q 5 to
15 mins 15 mins
MAX SINGLE DOSE
0.5 mg (0.5 mL)

—_

. The diagnosis and management of anaphylaxis practice parameter: 2010 Update. J Allergy Clin Immunol 2010;126: 477-80.

. The Harriet Lane Handbook, 18" Edition

. This differs from the package insert recommendation as per Guidelines for the Diagnosis and Management of Food Allergy in the
United States: Report of the NIAID-Sponsored Expert Panel. J Allergy Clin Immunol 2010;126: S1 — S58.

. The intramuscular (IM) route is preferred. Epinephrine absorption in adults: Intramuscular versus subcutaneous injection. J
Allergy Clin Immunol 2001;108:871-3.

SEE REVERSE SIDE FOR ADJUNCTIVE THERAPY=>
Approved by P&T Committee on February 24, 2011. Revised on XX/XX/2011
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7. Physician Global Assessment (PGA)

Mark an X on the line below to indicate disease activity (independent of patient’s self
assessment):

Very good | | Very bad
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8. Systemic Lupus International Collaborating Clincs/American College of

Rheumatology (SLICC/ACR) Damage Index

Score Item

Ocular (either eye, by clinical assessment)
0,1 Any cataract ever
0,1 Retinal change or optic atrophy

Neuropsychiatric

0,1 Cognitive impairment (e.g. memory deficit, difficulty with calculation, poor concentration,
difficulty in spoken or written language, impaired performance level) OR major psychosis

0,1 Seizures requiring therapy for 6 months

0,1,2 Cerebrovascular accident ever (score 2 if >1)

0,1 Cranial or peripheral neuropathy (excluding optic)

0,1 Transverse myelitis

Renal

0,1 Estimated or measured glomerular filtration rate < 50%

0,1 Proteinuria > 3.5g/24h

or 3 OR End-stage renal disease (regardless of dialysis or transplantation)

Pulmonary

0,1 Pulmonary hypertension (right ventricular prominence, or loud P2)
0,1 Pulmonary fibrosis (physical and radiograph)

0,1 Shrinking lung (radiograph)

0,1 Pleural fibrosis (radiograph)

0,1 Pulmonary infarction (radiograph)

Cardiovascular

0,1 Angina OR coronary artery bypass

0,1,2 Myocardial infarction ever (score 2 if > 1)

0,1 Cardiomyopathy (ventricular dysfunction)

0,1 Valvular disease (diastolic murmur or systolic murmur > 3/6)
0,1 Pericarditis for 6 months, OR pericardectomy

Peripheral vascular

0,1 Claudication for 6 months

0,1 Minor tissue loss (pulp space)

0,1,2 Significant tissue loss ever (e.g. loss of digit or limb)(score 2 if > 1 site)
0,1 Venous thrombosis with swelling, ulceration, OR venous stasis

Gastrointestinal

0,1,2 Infarction or resection of bowel below duodenum, spleen, liver or gallbladder ever, for any
cause (score 2 if > 1 site)
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0,1 Mesenteric insufficiency

0,1 Chronic peritonitis

0,1 Stricture OR upper gastrointestinal tract surgery ever
0,1 Chronic pancreatitis

Musculoskeletal

0,1 Muscle atrophy or weakness

0,1 Deforming or erosive arthritis (including reducible deformities, excluding avascular necrosis)
0,1 Osteoporosis with fracture or vertebral collapse (excluding avascular necrosis)

0,1,2 Avascular necrosis (score 2 if > 1)

0,1 Osteomyelitis

0,1 Tendon rupture

Skin

0,1 Scarring chronic alopecia

0,1 Extensive scarring of panniculum other than scalp and pulp space
0,1 Skin ulceration (excluding thrombosis for > 6 months)

0,1 Premature gonadal failure

0,1 Diabetes (regardless of treatment)

0,1,2 Malignancy (exclude dysplasia) (score 2 if >1 site)
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0. Tabulation of Radiation Doses to Subjects

Radioactive Material or Procedure: F18FDG, 2 studies/duration of trial
Administered quantity or view of exposure: 10mCi

Subject Age: Adult

RADIATION DOSE (rem)

ORGAN Per single Administration Per Year (12 mos.)
Adrenals 0.48 0.96
Brain 0.70 1.40
Breasts 0.34 0.68
Esophagus 1 0.44 0.88
Gallbladder Wall 0.49 0.98
Gl-tract: Lower Large Intestine 0.51 1.01
Small Intestine 0.47 0.94
Stomach 0.47 0.94
Upper Large Intestine 0.46 1.84
Colon 2 0.48 0.96
Heart Wall 2.20 4.40
Kidneys 0.74 1.48
Liver 0.58 1.08
Lungs 0.64 1.28
Muscle 0.39 0.78
Ovaries 0.53 1.03
Pancreas 0.96 1.92
Red Marrow 0.47 0.94
Bone Surfaces 0.41 0.82
Skin 0.30 0.60
Spleen 1.40 2.80
Testes 0.41 0.82
Thymus 0.44 0.88
Thyroid 0.39 0.78
Urinary Bladder Wall 3 3.20 6.40
Lens of Eye4 0.30 0.60
Uterus 0.62 1.24
EFFECTIVE DOSE 0.62 1.24

NOTES:

1. Since no dose is explicitly tabulated for esophagus, thymus dose is used (as per ICRP80)
2. Colon Dose estimated by [0.57 (Doseutr) + 0.43 (Dosettr)] (as per ICRP 80).

3. Dynamic urinary bladder model used; void interval of 1.5 hours

4. Lens of Eye Dose does not contribute to effective dose

DOSIMETRY SOURCE: Coronado, L. (F-18)FDG Internal Radiation Dosimetry for use in Research Protocols, 10/30/91, NIH,RSB;
updated to ICRP 103 by Corina Millo, May 2010 (note some remainder organs doses are not defined;10 are included)



Radioactive Material or Procedure: attenuation whole body CT, mCT Siemens Biograph.

Administered quantity or view of exposure: 120 kV, 92mA, pitch=0.8, collimation=19.2, 2
scans/duration of trial (8 month trial). Subject Age: Adults

RADIATION DOSE (rem)

ORGAN Per single Administration Per Year (12 mos.)
Adrenals 0.58 1.16
Brain 0.68 1.36
Breasts 0.56 1.12
Esophagus 1 0.75 1.50
Gallbladder Wall 0.62 1.24
Gl-tract: Lower Large Intestine 0.66 1.32
Small Intestine 0.58 1.16
Stomach 0.64 1.28
Upper Large Intestine 0.60 1.20
Colon 2 0.63 1.26
Heart Wall 0.67 1.34
Kidneys 0.67 1.34
Liver 0.62 1.24
Lungs 0.69 1.38
Muscle 0.99 1.98
Ovaries 0.59 1.18
Pancreas 0.56 1.12
Red Marrow 0.57 1.14
Bone Surfaces 1.84 3.68
Skin 0.93 1.86
Spleen 0.60 1.20
Testes 1.34 2.68
Thymus 0.75 1.50
Thyroid 1.00 2.00
Urinary Bladder Wall 0.73 1.46
Lens of Eyes 0.81 1.62
Uterus 0.68 1.36
EFFECTIVE DOSE 0.70 1.40

DOSIMETRY SOURCE: CT dosimetry by Craig Baker, physicist, Aug. 2012, based on ICRP 103.
1. Since no dose is explicitly tabulated for esophagus, thymus dose is used (as per ICRP80)

2. Colon Dose estimated by [0.57 (Doseut) + 0.43 (Dosett)] (as per ICRP 80).

3. Lens of Eye Dose does not contribute to effective dose



