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Abstract
Objective—Familial cold autoinflammatory syndrome (FCAS) is caused by mutations in CIAS1
leading to excessive secretion of IL-1β, which is associated with cold induced fevers, joint pain
and systemic inflammation. This pilot study was conducted to assess the safety and efficacy of the
long acting IL-1 receptor fusion protein, rilonacept (IL-1 Trap), in patients with FCAS.

Methods—Five Caucasian patients with FCAS were studied in an open-label trial. All patients
received an initial loading dose of 300 mg of rilonacept by subcutaneous injections, were
evaluated 6 and 10 days later for clinical efficacy and remained off drug until a clinical flare
occurred. At the time of flare patients were retreated with 300 mg of rilonacept and then
maintained on weekly doses of 100 mg per week. Patients who were not completely controlled
could have their dose increased to 160 mg per week and further to 320 mg per week during an
intra-patient dose escalation phase. Safety, disease activity measures, (daily diary reports of rash,
joint pain and/or swelling, fevers) and quality of health measures (SF-36 questionnaire) as well as
various serum markers of inflammation (ESR, CRP, SAA and IL-6) were measured at 3, 6, 9, 12
and 24 months after initiation of rilonacept administration and compared with baseline values.

Results—In all patients, clinical symptoms typically induced by cold (rash, fever, joint pain and
swelling) improved within days of rilonacept administration. Inflammatory markers (ESR, CRP
and SAA) showed a statistically significant reduction (p < 0.01 for ESR and p<0.001 for CRP and
SAA) at doses of 100 mg. Although dose escalation to 160 mg and 320 mg resulted in subjectively
better control of rash and joint pain, the lower measurements at the higher doses differed only
significantly for the ESR, and a non-significant trend towards lower CRP and SAA levels was
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observed. All patients remained on study drug. The drug was well tolerated. Weight gain in two
patients was noted. No study drug related serious adverse events were seen.

Conclusion—In this study using the long acting IL-1 inhibitor, rilonacept in five patients with
FCAS, we present two-year safety and efficacy data. The dramatic improvement in clinical and
laboratory measures of inflammation, the sustained response and good tolerability suggest that this
drug may be a promising therapeutic option in patients with FCAS and the data led to the design
of a phase 3 study in this patient population ((1)New Hoffman Ref).
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INTRODUCTION
Familial cold autoinflammatory syndrome (FCAS) is a rare autosomal dominant disorder
caused by mutations in the gene CIAS1 (NLRP3) that encodes a pyrin-related protein called
“cryopyrin” (also NALP3, PYPAF1) (2). FCAS (MIM 120100) is characterized by episodes
of rash, arthralgia, and fever that are induced after cold exposure (3;4). Symptoms first start
within the first 6 months of life and disease flares develop about 2.5 hours after cold
exposure and last on average 12 hours. Renal amyloidosis is seen infrequently, in about 2%
of patients (5). FCAS is at the less severe end of a spectrum of CIAS1 associated periodic
fever syndromes (CAPS) that also includes Muckle Wells Syndrome (MWS) and Neonatal-
Onset Multisystem Inflammatory Disease (NOMID) (6;7).

Cryopyrin is expressed in peripheral blood leukocytes (8;9) and has structural similarities to
pyrin, which is mutated in patients with familial Mediterranean fever (10;11). Cryopyrin
mutations are gain of function mutations leading to constitutive activation of the
inflammasome (12;13), a multi-molecular complex with pro-IL-1 beta-processing activity
that is involved in the regulation of inflammation (14) and macrophage necrosis (15;16).
Models of the structural basis for the activation of the inflammasome have been suggested
(17;18) and cryopyrin is essential for the ATP-driven activation of caspase-1 in
lipopolysaccharide-stimulated macrophages and for the efficient secretion of the caspase-1-
dependent cytokines IL-1beta (19;20), and possibly IL-18 (21) and IL-33 (22). While fine
structure mapping of CIAS1 identified an ancestral haplotype carrying the mutation L353P
that is common to a large kindred of North American patients with FCAS (23), de novo
mutations can also account for new cases of FCAS and more recently patients with clinical
FCAS but no mutation in CIAS1 have been identified (24).

Previous clinical studies in patients with CAPS have suggested that most of the disease
manifestations of CAPS are associated with IL-1β over-secretion and rapidly respond to
blockade of IL-1 beta signaling with the IL-1 receptor antagonist anakinra (25–27).
Although effective, anakinra needs to be administered daily and drug withdrawal leads to
immediate disease flares (28). In the present study we evaluated efficacy and safety of the
long acting IL-1 inhibitor, rilonacept (IL-1 Trap), a fusion molecule comprised of the
extracellular component of the IL-1 receptor (IL-1 receptor type 1 and accessory protein)
and the Fc portion of IgG1 which binds circulating IL-1β and IL-1α with very high affinity
that can be administered once weekly by subcutaneous injection.
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PATIENTS AND METHODS
Study patients

Five adult patients with CIAS1 mutation-positive FCAS were screened and enrolled. All
patients had classical features of FCAS including cold-induced fevers, rash, joint pain and
swelling. All patients had at least one disease flare per week as indicated by self report and
documented clinical signs and symptoms on a daily diary score filled out for a minimum of
2 weeks prior to enrollment. All patients had baseline elevation of the acute phase reactants,
erythrocyte sedimentation rate (ESR) analyzed by Westergren method, high-sensitivity C-
reactive protein (CRP) and serum amyloid A (SAA). Two patients are related; patient 1 is
the son of patient 3 and has the same CIAS1 mutation. All patients were naive to disease
modifying anti-rheumatic drugs (DMARDs) or prednisone; and no patients had prior
exposure to the IL-1β blocking agent anakinra. The Institutional Review Board of the
NIAMS/NIDDK at the National Institutes of Health approved this study (clinicaltrials.gov,
identifier: NCT00094900), and written informed consent was obtained from all participants.
Other medical conditions are listed in Table 1. The patients’ ages ranged from 20 to 64 years
at enrollment.

Study Design
After a baseline evaluation, all subjects received an initial loading regimen of 300 mg
beginning on Day 1 (100 mg/day for 3 consecutive days). All subjects were observed
without further medication until a disease flare occurred. The primary outcomes were drug
safety and clinical efficacy (improvement in patient diary score and a change in the acute
phase reactants, CRP, SAA and ESR) post drug administration on days 6 and 10. A flare
was defined as elevation of acute phase reactants by greater than 50% from the time of
maximal efficacy (day 10 for patients 1, 2, 4 and 5 and day 6 for patient 3). At the time of
disease flare patients were retreated with 300 mg of rilonacept, followed by weekly
subcutaneous injections of 100 mg. If a complete inflammatory remission, defined as CRP <
0.5 mg/dL and/or SAA <10 mg/L and daily diary score of < 0.5, had not occurred, patients
were eligible for a dose escalation during the extension phase of the study. The time on a
weekly dose of 100 mg of rilonacept varied between 8 and 42 weeks. Two intra-patient dose
escalation steps were allowed if remission criteria were not met. The first dose increase to
160 mg per week (dose escalation A), and if remission as defined above had not occurred
after four weeks at the higher dose or at any time thereafter, patients were eligible for further
dose escalation to 320 mg per week (dose escalation B). Once the dose of 160 mg per week
was reached, the time for study continuation was two additional years. Blood samples for
safety (chemistry profile) and markers of inflammation (acute phase reactants and complete
blood cell count) were scheduled at baseline, days 6 and 10, at the time of disease flare and
then monthly for the first year and every two months for the second year of the extension
phase of the study.

Assessment of Efficacy
Baseline assessment included a pre-study daily diary score (daily diary data collected under
a natural history study between 15 days and 45 days prior to initial study drug
administration. The primary efficacy endpoint was the improvement in the acute phase
reactants (ESR, CRP and SAA) and clinical daily diary scores (a composite score including
fever, rash and arthritis/arthralgia scoring each of the 3 symptoms from 0, no symptom to 4,
worst symptom) with a range of daily scores from 0 to 12. On day 10 post drug
administration patients returned to clinic for evaluation. Diary data for day 10 efficacy
evaluation included a mean of scores collected 5 calendar days prior to and including day 10
data. Patient 3 flared on day 10 and his maximal clinical and laboratory improvement was
seen on day 6. For this patient, maximal benefit data was collected for day 6 data and he
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fulfilled flare criteria on day 10. Flare diary data included means of data collected 3 calendar
days prior to and including the flare date. Diary data collected at a dose level of 100 mg per
week included means of data collected starting 10 days after the retreatment of 300 mg and
after each dose escalation, (this was considered steady state at each dose level). The
designated 3 month visit refers to 3 months post dose escalation to 160 mg of rilonacept per
week, 6 months visit to 6 months post escalation to 160 mg per week and so on.

Secondary efficacy endpoints included the development of and time to a flare after the first
dose of rilonacept. This was aimed at assessing the duration of clinical and biochemical
responses following discontinuation of rilonacept treatment. Other endpoints measured
included a visual analogue scale (VAS) assessment of patients’ and physician global health
assessment, patients’ pain and fatigue, tender and swollen joint count, quality of health
assessment (SF-36 questionnaire), health assessment questionnaire (HAQ), and ELISA
measurements of IL-6 levels (Rules Based Medicine Inc., Austin, TX).

Assessment of Safety
Adverse events were captured from the daily diaries, history and physical examination, and
from results of clinical laboratory tests performed during and between NIH visits.

Statistical Analysis
This is an exploratory pilot study of an investigational agent in the treatment of patients with
FCAS. Summary statistics were performed including means and standard deviations and
frequency distributions where appropriate. All statistical analyses were done using paired t-
tests. The optimal Box-Cox power transformation was used to reach normal distribution of
the data. During the initial phase of the study, comparisons were made between baseline and
the time of maximal efficacy and the day of maximal efficacy and flare. During the
extension phase of the study, comparisons were made between baseline data and the
subsequent timepoints at which the parameter was assessed. For secondary endpoint analysis
p-values were not adjusted for multiple comparisons.

RESULTS
Baseline disease characteristics

All enrolled patients were CIAS1 mutation positive, had reported cold induced episodes of
fever, rash and arthralgia; patients 1 to 3 also had mild to moderate bilateral high frequency
hearing loss. All but one patient had a history of familial disease; patient 2 had a de novo
mutation that was previously reported in a familial case of FCAS (29) (Table 1). All patients
had active disease as indicated in their baseline elevation of the daily diary scores, as well as
elevation of the acute phase reactants.

Initial study phase: response to the 300 mg loading regimen of rilonacept
Within hours of administration of the initial dose of rilonacept, all patients reported benefit
with a decrease in cold induced attacks and improvement in symptoms (mainly rash, fever
and arthralgia) as measured by the reduction in daily diary scores. Although improvement in
eye redness and fatigue was also seen, these symptoms were not suitable measures of FCAS
disease activity for two of the five patients (patients 2 and 3) had confounding medical
conditions. These two symptoms were therefore not included in the calculation of the daily
diary primary clinical efficacy score for all subjects, but are described separately in
supplementary Figure 1. Maximal clinical improvement occurred in four patients at day 10
and in one patient at day 6 (patient 3). Patient 3 fulfilled flare criteria with recurrence of
symptoms and elevation of acute phase reactants at day 10. Interestingly, rilonacept plasma
levels measured at day 10 were lowest in the patient who flared and comparable to a plasma
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drug level at which one other patient experienced return of symptoms (data not shown). The
improvement in daily symptoms from a baseline score of 3.48 ± 0.93 by a mean of 3.09±
1.03 (p<0.05, 81% mean reduction) was paralleled by improvement in all three primary
inflammatory laboratory parameters measured, the ESR decreased by a mean of 32.20 ±
7.31 mm/hr (p<0.01, 58% mean reduction), the CRP by a mean of 4.22 ± 0.98 mg/dL and
the SAA levels by a mean of 216.10 ± 92.14 mg/L (p<0.001, 88% mean reduction for CRP
and 95% for SAA). A disease flare occurred at a range of 10 to 28 days after the initial
loading regimen. The daily diary scores increased by 1.51± 0.14 (p<0.01), again paralleled
by an increase in the acute phase reactants; the ESR increased by a means of 12.20 ± 4.52
mm/hr, the CRP by 2.01± 0.95 mg/dL and the SAA level by a mean of 71.62 ± 39.76 mg/L
(all p< 0.01) (Figure 1).

Changes in other secondary endpoints included significant improvements in the visual
analog scale (VAS) measurements of physician global and patient global assessments and
pain, and tender joint count (Supplementary Figure 2, Panel A). A non-significant trend was
seen in the swollen joint count, however the swollen joint score was not greater than 1 in
any patient at baseline and most joints were chronically thickened and often not associated
with tenderness or warmth. The baseline health assessment (HAQ) score (range 0–3) was
low with a mean of 0.35 and a median of 0.13 and did not significantly change with therapy
(data not shown).

Response to rilonacept during the extension phase of the study
All patients entered the extension phase of the study and have completed 24 months of
follow up at a dose of 160 mg per week or higher. Clinical and laboratory responses are
summarized in Table 2 and indicate a persistent response to weekly rilonacept
administration. SAA, CRP and ESR levels remained low in all measurements up to 24
months. This was also seen in the reduction of the overall diary score which indicates a
persistent suppression in diseases symptoms (Figure 1). Dose escalation to 160 mg per week
was indicated in all patients, as none reached the stringent inflammatory remission criteria
of a diary score to equal or less than 0.5 and a CRP of less than 0.5 mg/dL and SAA of less
than 10 mg/L. Symptoms and inflammatory markers improved at the higher doses in all
patients and the change in the inflammatory markers, at the different dose levels is plotted in
Figure 2. At the higher doses a statistically significant improvement was seen in the
improvement of the ESR (p<0.05) and a trend in further improvement in CRP (p=0.135) and
SAA (p=0.083). The improvement was most pronounced with a dose increase from 100 mg/
week to 160 mg/week, but did not significantly change with a further dose increase from
160 mg/week to 320 mg/week (Figure 2). Four out of the five patients did not fulfill
remission criteria for CRP and daily diary scores at the 160 mg/week dose, and were
subsequently increased to 320 mg/week.

Although fevers had disappeared in all patients on the 100 mg/week dose, mild joint pain
and mild skin rashes persisted on occasion. The skin rash was difficult to completely
suppress in four patients. While patient 4 had almost complete resolution of skin rashes with
rash scores ranging from 0.07 to 0.17 on doses of 100 mg/week and rash scores of 0
throughout the study on a dose of 160 mg/week, the other four patients had improvement in
their rash from baseline but persistent skin scores of greater than 0. Interestingly, when rash
scores were plotted relative to the day of injection there was an increase in rash scores
towards the end of the week before the next injection at the 100 mg/week dose which was
lost when the dose was increased to 160 mg/week (Figure 3). Fevers and joint pain were
well controlled at drug levels of 100 mg/week and no further improvement was seen at the
higher doses (Figure 3). One patient with a history of prior gout had no such symptoms
during the time of his study participation. Although patients reported subjective
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improvement at the 320 mg/week dose over the 160mg per week dose, fluctuations of the
acute phase reactants were still present although the variability was somewhat reduced.

Patient pain and physician global assessment significantly and durably improved on
treatment. The global and fatigue assessment improved for all patients temporarily but were
influenced by factors unrelated to FCAS and were not robust outcome measures long term
(Table 2). Tender and swollen joint counts improved as well but were not statistically
significant. On the quality of health assessment (measured by the SF-36), the improvement
of the physical component was significant for most timepoints; the improvement in the
mental component of the SF-36 was non-significant (Table 2 and Supplementary figure 3).
All five patients opted to continue with drug treatment therapy. IL-6 levels measured at
baseline and at a dose of 160 mg/week were elevated in three of five patients at baseline
(10.6 to 54.7pg/ml) and deceased to undetectable levels (<5pg/ml) in all patients, (data not
shown).

Drug safety and tolerability
All five patients had 100 percent treatment compliance on their diaries over the time on
study. Treatment with rilonacept was well tolerated. No injection site reactions occurred
during the course of the study. All adverse events that were classified as possibly associated
with study drug are listed in Table 3. The events were classified as mild or moderate and
none required discontinuation of study drug. Infections that occurred on therapy resolved as
expected. One patient with preexisting basal cell carcinoma had 2 new lesions removed
while on study and one patient with preexisting oral ulcers indicated increased frequency
and prolonged healing of these ulcers on study drug. Significant weight gain of 11.3 and 13
kilos was seen in two patients. We could not detect an increase of adverse events at the
higher dose levels, but the number of patients treated was very small. No serious adverse
events occurred in these five patients.

DISCUSSION
This pilot study shows safety data as well as short and long-term clinical and laboratory
responses to treatment with the long acting IL-1 inhibitor, rilonacept (IL-1 Trap) in 5
patients with FCAS who were enrolled in this study. This study allowed us to obtain data on
the magnitude of the clinical and laboratory responses at different dose levels and served to
help design a larger phase 3 study in patients with FCAS and MWS, a study population that
had not previously been treated with rilonacept.

The spectrum of diseases associated with CIAS1 mutations, cryopyrin associated periodic
fever syndromes (CAPS), spans from patients who present with less severe disease, FCAS,
which presents with urticarial rashes, fevers and joint pain when exposed to cold, to patients
who have more persistent attacks without relation to cold exposure and a higher risk for the
development of amyloidosis mainly reported in Europe, and are referred to as Muckle Wells
syndrome. The most severe phenotype seen in patients with NOMID also presents with
aseptic meningitis and increased intracranial pressure, with about 70 % of patients
developing bony overgrowth with disabilities from joint contractures and mental retardation.
These diseases form a continuous spectrum with clinical overlaps between the classically
described syndromes; however the clinical description is important regarding disease
prognosis. While patients with FCAS have normal life spans, the mortality is about 20% in
children with NOMID before they reach adulthood (30). Many of the disease manifestations
of CAPS are caused by excessive secretion of IL-1β and are highly responsive to IL-1
blockade with the inhibitor anakinra (31–33). The disease spectrum of CAPS presents an
ideal model to test the effect of other agents that block the IL-1 secretion pathway. The rapid
and impressive response to IL-1 blockade in all patients with the disease allowed a study
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design that only required few patients and close monitoring to obtain data on the efficacy of
a new IL-1 blocking agent; the drug withdrawal phase was designed to determine drug
serum levels at which patients’ symptoms recurred. All patients enrolled had typical cold
induced attacks (FCAS). Among the three patients who also presented with mild high
frequency hearing loss, one patient had a history of chronic noise exposure, but in 2 patients
the hearing loss was likely associated with the underlying disease, these patients had clinical
features consistent with MWS. As expected, all patients experienced clinical benefit within
several hours of drug administration and the three patients with hearing loss did not
deteriorate during the two years of observation. However a longer observation period is
needed to determine if slowly progressive hearing loss continues to occur.

Interestingly, significant improvement of disease control was seen at a dose of 100 mg/
week. However, clinical and inflammatory remission as determined by normalization of
acute phase reactants and a daily diary score of less than 0.5 was not achieved at that dose.
At the 160 mg/week dose clinical and inflammatory remission was seen in one patient, who
also had the lowest inflammatory markers at baseline. The four patients with higher
inflammatory markers at baseline described further improvement in disease control at 320
mg/week, but this subjective improvement did not result in statistically measurable
improvement over the 160 mg/week dose. For these and other reasons the 160 mg/week
dose was chosen for a subsequent confirmatory phase 3 study in FCAS/MWS (Hal Hoffman
et al. submitted to this journal). Although much improved, the acute phase reactants still
continued to fluctuate in individual patients, indicating that minor inflammatory flares can
still be seen although clinical symptoms if they recurred on treatment remained mild.

The response to rilonacept was sustained over the trial period of 24 months on doses of at
least 160 mg/week. Drug compliance has been high in these patients. Although this pilot
study is limited by the small number of patients enrolled, the magnitude and uniformity of
the clinical response and the relatively high degree of the baseline inflammation in four out
of the five patients allowed us to conclude that continued treatment with rilonacept was
effective in acutely suppressing IL-1 mediated inflammation and sustaining the response for
up to two years in all patients. Even at doses of 320 mg/week no increase in adverse events
was observed over the lower doses. Daily injections of the IL-1 blocking agent anakinra
have resulted in significant reduction in inflammation and symptom control in patients with
FCAS, however no direct comparisons of efficacy and safety with the 2 drugs are currently
available.

This is the first study using rilonacept in patients with FCAS and for a time up to two years.
Rilonacept has not been used in patients with NOMID who have CNS inflammation. As our
study was designed as a pilot to obtain initial safety and efficacy data on this new long
acting IL-1 inhibitor, and no pediatric pharmacokinetic data was available at the time of
study design, pediatric patients with NOMID were not eligible to enroll. Additional studies
are ongoing in other diseases that have been associated with IL-1 over-stimulation and/or
over-secretion such as systemic-onset juvenile idiopathic arthritis, adult onset Still’s disease,
gout, and some periodic fever syndromes including FMF, where elevated IL-1 secretion
plays a role in causing and maintaining systemic and organ specific inflammation. Results of
these investigations may help to determine the benefit of this drug in the wider spectrum of
autoinflammatory diseases.

The magnitude of the clinical and laboratory response and the sustained effect in controlling
clinical symptoms and inflammatory markers (SAA, CRP and ESR) suggest a potential
benefit of using rilonacept in patients with FCAS/MWS and provide a promising option in
these patients that led to the conduct of a randomized controlled trial (34).
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Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
A. Skin rash during an attack induced by a physical exam in an air conditioned exam room
(left image) and 10 days post bolus injection, when cold exposure did not trigger an attack
(right panel).
B. Change of clinical symptoms as measured by the mean daily diary score, the daily mean
of rash, fever and joint pain scored each daily on a scale from 0 (no symptom) to 4 (worst
symptom) was generated over the period of treatment. The daily diary scores could range
from 0–12.
All statistical analyses were done using paired t-tests. The optimal Box-Cox power
transformation was used to reach normal distribution of the data.
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*p-value<0.05, **p-value<0.01 and ***p-value<0.001.
aPost loading (post 300 mg of rilonacept administration at baseline) measurements were
obtained on day 10 for four patients and on day 6 for one patient.
bComparisons were made between day 10 and flare.
cDatapoints represent a mean of all values obtained on a rilonacept dose of 100 mg/week.
The period that patients were on 100 mg/week varied from 8 to 42 weeks.
At 3 months, four patients received 160 mg/week and one patient received 320 mg/week.
From month 6 to 24, one patient received 160 mg/week and 4 patients received 320 mg/
week.
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Figure 2.
SAA (Panel A), CRP (Panel B) and ESR (Panel C) data is plotted from only the four
patients who underwent dose escalation up to 320 mg/week. Values were plotted on a
logarithmic scale at the different dose levels of 100mg/week (black open circles), 160mg/
week (red closed circles) and 320mg/week (blue closed circles). The mean of all plotted
values at each dose level is indicated as solid line.

Goldbach-Mansky et al. Page 13

Arthritis Rheum. Author manuscript; available in PMC 2010 May 24.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 3.
Mean daily diary scores for skin rash (red), joint pain (green) and fever (blue) were plotted
for the respective days after the drug injection, with day 1 indicating the day of injection for
the 4 patients (pts 1, 2, 3 and 5) who had persistent symptoms on rilonacept doses of 100
mg/week. Solid lines represent mean symptom scores on the diary scores at a rilonacept
dose of 100 mg/week. The widely dotted line indicates means at a dose level of 160mg/week
and the narrow dotted line means at a dose level of 320 mg/week.
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Table 3

Adverse Events over 2 years

1. Cardiovascular System

- Hypercholesterolemia Pt 1 (mild) at 320 mg dose

- Hypertension Pt 1 (moderate) at 100 mg dose

- Weight gain Pt 1 (moderate) at 100 mg dose and Pt 3 (moderate) at 100mg dose

- Dyslipidemia Pts 3 and 4 (mild) at 100 mg dose

2. Dermatologic System

- Hordeolum in left eye Pt 1 (mild) at 320 mg dose

- Contact dermatitis on foot Pt 4 (mild) at 100 mg

- Worsening aphthous ulcers Pt 5 (moderate) at 100 mg dose; (mild) at 320 mg dose

3. Endocrine System

- Inhomogeneous thyroid Pt 3 (mild) at 160 mg dose

- Low TSH Pt 3 (mild) at 320 mg dose

- Worsening diabetes Pt 3 (mild) at 320 mg dose

4. Gastrointestinal System

- Elevated liver function tests Pt 4 (mild) at 160 mg dose; Pt 5 (mild) 1x at 100 mg dose and 1x elevated AST only at 100 mg dose

5. Infections

- URI Pt 1 (mild) 3x at 320 mg dose; Pt 3 (mild) at 320 mg dose; Pt 4 (mild) at 100 mg dose

- Sinusitis Pt 1 and Pt 5 (mild) at 160 mg dose

- Viral gastroenteritis Pt 2 (mild to moderate) at 160 mg dose

- Bronchitis Pt 4 (mild) at 100 mg dose

- Infection (left first toenail bed) Pt 4 (mild) at 100 mg dose and 160 mg dose

- Infection (tooth) Pt 4 (moderate) at 160 mg dose

- Viral illness Pt 5 (mild) at 160 mg dose

6. Neurological System

- Xerostomia Pt 1 (mild) at 100 mg dose

- Spongy/metallic taste in mouth Pt 1 (mild) at 100 mg dose

- Intermittent insomnia Pt 2 (moderate) at 320 mg dose and (severe) at 320 mg dose

- Headache Pt 3 (mild) and Pt 5 (severe) at 320 mg dose

- Memory impairment Pt 5 (mild) at 160 mg dose

7. Respiratory System

- Sore throat Pt 1 (mild) 1x at 100 mg and 3x at 320 mg; Pt 6 (mild) 2x at 320 mg

- Nasal congestion Pt 4 (mild) at 100 mg dose

Note: There were no serious adverse events in this study. Other adverse events thought to be unlikely/not related to study drug included: flushed
skin, toothache, folliculitis on chest/back, recurring basal cell carcinoma in one patient with pre-existing disease, worsening acne rosacea, diarrhea,
intermittent stomachache/gastritis, nausea, hematuria, recurrence of pre-existing oral HSV stomatitis, foot pain, non-cardiac chest pain, lower back
pain, neck pain, groin pain, transitory traumatic hearing loss in left ear, allergic sinusitis, hypogonadism, increased urinary urgency, left eye pain
and nasal congestion. No events were reported involving the hematologic system.
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