BY BRUCE JANCIN

EXPERT ANALYSIS FROM A SYMPOSIUM
SPONSORED BY THE AMERICAN COLLEGE
OF RHEUMATOLOGY

SNOWMASS, COLO. — Hereditary pe-
riodic fever syndromes can be distin-
guished by the nature of the associated
rash and the duration of attacks, ac-
cording to Dr. Daniel Kastner.

These syndromes are characterized by
recurrent episodes of fever with dra-
matic, seemingly unprovoked inflam-
mation —both local and systemic — with-
out evidence of autoimmunity or
infection. Hereditary periodic fever syn-
dromes result from inherited abnormal-
ities in innate immunity. They are classi-
fied as systemic autoinflammatory
diseases distinguished by inflammation
in the absence of major involvement of
the adaptive immune system.

These disorders include the tumor
necrosis factor receptor—associated peri-
odic syndrome (TRAPS), familial
Mediterranean  fever, hyperim-
munoglobulinemia D with periodic fever
syndrome (HIDS), and the cryopyrin-as-
sociated periodic syndromes (CAPS), Dr.
Kastner said at the meeting.

One of the world’s preeminent au-
thorities on the hereditary periodic fever
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syndromes, Dr. Kastner and his cowork-
ers at the National Institutes of Health
have identified the causative genes in
several of these disorders. Their discov-
eries led directly to novel and highly ef-
fective therapies.

TRAPS was known as Hibernian fever
until Dr. Kastner
and his colleagues
discovered the
causative muta-
tions. “We wanted
a name that was
short and snappy,
easy to remem-
ber,” recalled Dr.

Kastner, scientific
director of the Na-
tional Human Genome Research Insti-
tute in Bethesda, Md.

Here’s what Dr. Kastner thinks physi-
cians need to know about these syn-
dromes:

TRAPS. The rash in TRAPS is usual-
ly migratory. It often begins proximally
on a limb, for example on the thigh. The
next day the rash might be on the knee
but no longer on the thigh. The follow-
ing day it might appear on the calf, while
the knee is clear. Marked periorbital ede-
ma with conjunctivitis is another distin-
guishing feature. Renal amyloidosis can

occur in severely affected patients.
TRAPS is associated with fever and
rash, often with serositis and/or arthri-
tis. Unlike other hereditary period fever
syndromes, an episode of TRAPS may
last for weeks. On MRI, the inflamma-
tion is fasciitis, not myositis.
Onset is usually

Unnecessary in childhood, but
exploratory TRAPS often goes
laparotomies are  undiagnosed until
common in FMF adulthood.
patients because =~ TRAPS is caused
of tsevere by autosomal

dominant muta-
tions in the tumor
necrosis  factor
RSF1A gene,
which encodes the p55 TNF receptor.
The resultant protein misfolding is the
mechanism underlying the disease.

Colchicine is generally not effective in
TRAPS. Corticosteroids are, but the side
effects are often limiting. Dr. Kastner and
his colleagues showed that the anti-TNF
biologic etanercept (Enbrel) can be quite
effective. Surprisingly, however, the anti-
TNF monoclonal antibodies infliximab
and adalimumab have actually been
shown to cause TRAPS flares.

Familial Mediterranean fever. The
rash of FMF is usually stationary. Some-

abdominal pain.
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Rash Pattern, Duration Mark Fever Syndromes

times called erysipeloid erythema, the
rash is reddish, raised, usually well de-
marcated, and sometimes painful. It of-
ten occurs on the dorsum of the foot, an-
kle, or lower leg.

The attacks typically last 1-3 days and
occur on a monthly basis. These attacks
are characterized by fever and rash ac-
companied by various kinds of inflam-
mation, including pleural inflammation
with effusion; massive joint effusions;
and a nonerosive, nondeforming,
monoarticular arthritis.

“Many of these patients have such se-
vere abdominal pain during attacks that
early in their disease they’re mistaken for
appendicitis and undergo at least one ex-
ploratory laparotomy,” according to Dr.
Kastner.

Histologically, huge numbers of poly-
morphonuclear cells are evident in the
synovial fluid during a joint attack. It’s
comparable to what would be seen in a
septic joint, except nothing can be cul-
tured.

This disorder is seen predominantly in
individuals of Arab, Armenian, Jewish,
Turkish, or Italian origin. Dr. Kastner
and his coworkers discovered that the
disease is caused by recessive mutations
in the Mediterranean fever gene, which
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In the all-exposure population, the rate of malignancies remained consistent (1.10 events per 100 patient-years) with the rate
observed in the 6-month controlled period [see Warnings and Precautions].

Other Adverse Reactions

abortion/embryo-fetal death at 10 mg/kg and 50 mg/kg doses (1.25 and 6.25 times the human dose of 8 mg/kg every

4 weeks based on a mg/kg comparison).
Nonteratogenic Effects.

Adverse reactions occurring in 2% or more of patients on 4 mg/kg or 8 mg/kg ACTEMRA plus DMARD, and at least 1% greater
than that observed in patients on placebo plus DMARD, are summarized in Table 2.

Table 2 Adverse Reactions Occurring in at Least 2% or More of Patients on 4 mg/kg or 8 mg/kg ACTEMRA plus DMARD
and at Least 1% Greater Than That Observed in Patients on Placebo plus DMARD
6-Month Phase Il Study F
ACTEMRA Methotrexate ACTEMRA ACTEMRA Placebo +
8 mg/kg 4 mg/kg + 8 mg/kg + DMARDs
Monotherapy DMARDs DMARDs
N =288 N =284 N=774 N = 1582 N=1170
Preferred Term (%) (%) (%) (%) (%)
Upper Respiratory Tract Infection 7 5 6 8 6
Nasopharyngitis 7 6 4 6 4
Headache 7 2 6 5 3
Hypertension 6 2 4 4 3
ALT increased 6 4 3 3 1
Dizziness 3 1 2 3 2
Bronchitis 3 2 4 3 3
Rash 2 1 4 3 1
Mouth Ulceration 2 2 1 2 1
Abdominal Pain Upper 2 2 3 3 2
Gastritis 1 2 1 2 1
Transaminase increased 1 5 2 2 1
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Other Drugs for Treatment of Rheumatoid Arthritis

Population pharmacokinetic analyses did not detect any effect of methotrexate, nonsteroidal anti-inflammatory drugs or
corticosteroids on tocilizumab clearance.

Concomitant administration of a single dose of 10 mg/kg ACTEMRA with 10-25 mg MTX once weekly had no clinically significant
effect on MTX exposure.

ACTEMRA has not been studied in combination with biological DMARDs such as TNF antagonists [see Dosage and Administration].
Interactions with CYP450 Substrates

In vivo studies with omeprazole, metabolized by CYP2C19 and CYP3A4, and simvastatin, metabolized by CYP3A4, showed up

to a 28 % and 57% decrease in exposure one week following a single dose of ACTEMRA, respectively. The effect of tocilizumab
on CYP enzymes may be clinically relevant for CYP450 substrates with narrow therapeutic index, where the dose is individually
adjusted. Upon initiation or discontinuation of ACTEMRA, in patients being treated with these types of medicinal products,
therapeutic monitoring of effect (eg, warfarin) or drug concentration (eg, cyclosporine or theophylline) should be performed

and the individual dose of the medicinal product adjusted as needed. Prescribers should exercise caution when ACTEMRA is
coadministered with CYP3A4 substrate drugs where decrease in effectiveness is undesirable, eg, oral contraceptives, lovastatin,
atorvastatin, etc. The effect of tocilizumab on CYP450 enzyme activity may persist for several weeks after stopping therapy.

Live Vaccines

Live vaccines should not be given concurrently with ACTEMRA [see Warnings and Precautions].

USE IN SPECIFIC POPULATIONS

Pregnancy

Teratogenic Effects. Pregnancy Category C. There are no adequate and well-controlled studies in pregnant women. ACTEMRA
should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus.

An embryo-fetal developmental toxicity study was performed in which pregnant cynomolgus monkeys were treated intravenously
with tocilizumab (daily doses of 2, 10, or 50 mg/kg from gestation day 20-50) during organogenesis. Although there was no
evidence for a teratogenic/dysmorphogenic effect at any dose, tocilizumab produced an increase in the incidence of

Testing of a murine analogue of tocilizumab in mice did not yield any evidence of harm to offspring during the pre- and postnatal
development phase when dosed at 50 mg/kg intravenously with treatment every three days from implantation until day 21 after
delivery (weaning). There was no evidence for any functional impairment of the development and behavior, learning ability, immune
competence and fertility of the offspring.

Pregnancy Registry:

To monitor the outcomes of pregnant women exposed to ACTEMRA, a pregnancy registry has been established. Physicians are
encouraged to register patients and pregnant women are encouraged to register themselves by calling 1-877-311-8972.
Nursing Mothers

It is not known whether tocilizumab is excreted in human milk or absorbed systemically after ingestion. Because many drugs are
excreted in human milk, and because of the potential for serious adverse reactions in nursing infants from ACTEMRA, a decision
should be made whether to discontinue nursing or to discontinue the drug, taking into account the importance of the drug to the
mother.

Pediatric Use

Safety and effectiveness of ACTEMRA in pediatric patients have not been established.

Geriatric Use

0Of the 2644 patients who received ACTEMRA in Studies | to V, a total of 435 rheumatoid arthritis patients were 65 years of age and
older, including 50 patients 75 years and older. The frequency of serious infection among subjects treated with ACTEMRA 65 years
of age and older was higher than those under the age of 65. As there is a higher incidence in infections in the elderly population in
general, caution should be used when treating the elderly.

Hepatic Impairment

The safety and efficacy of ACTEMRA have not been studied in patients with hepatic impairment, including patients with positive
HBV and HCV serology [see Warnings and Precautions].

Renal Impairment

No dose adjustment is required in patients with mild renal impairment. ACTEMRA has not been studied in patients with moderate
to severe renal impairment.

OVERDOSAGE

There are limited data available on overdoses with ACTEMRA. One case of accidental overdose was reported in which a patient
with multiple myeloma received a dose of 40 mg/kg. No adverse drug reactions were observed. No serious adverse drug reactions
were observed in healthy volunteers who received single doses of up to 28 mg/kg, although all 5 patients at the highest dose of
28 mg/kg developed dose-limiting neutropenia.

In case of an overdose, it is recommended that the patient be monitored for signs and symptoms of adverse reactions. Patients
who develop adverse reactions should receive appropriate symptomatic treatment.

PATIENT COUNSELING INFORMATION

Patient Counseling

Patients should be advised of the potential benefits and risks of ACTEMRA. Physicians should instruct their patients to read the
Medication Guide before starting ACTEMRA therapy.

e Infections:

Inform patients that ACTEMRA may lower their resistance to infections. Instruct the patient of the importance of contacting their
doctor immediately when symptoms suggesting infection appear in order to assure rapid evaluation and appropriate treatment.
o Gastrointestinal Perforation:

Inform patients that some patients who have been treated with ACTEMRA have had serious side effects in the stomach and
intestines. Instruct the patient of the importance of contacting their doctor immediately when symptoms of severe, persistent
abdominal pain appear to assure rapid evaluation and appropriate treatment.
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encodes the pyrin protein, figuring
prominently in a pathway of inflamma-
tion.

Onset of FMF is usually in childhood,
but the disorder is often not diagnosed
until adulthood because of a lack of
awareness of the disease.

The treatment for FMF is daily
colchicine, an inexpensive drug with a
good track record for efficacy and a
good safety profile. Systemic AA amy-
loidosis has become less common as a
long-term complication of FMF since
colchicine became the treatment of
choice.

Occasionally a patient cannot take
colchicine because of either side effects
or lack of response. In such cases there
is a highly effective alternative which
came about through studies by Dr. Kast-
ner’s group. First the investigators
showed in animals that the inflamma-
tion in FMF is interleukin-1 dependent,
and then they pioneered the use of high-
dose anakinra (Kinaret), the IL-1 recep-
tor antagonist, as an effective therapy.

HIDS. The rash of hyperim-
munoglobulinemia D with periodic
fever syndrome is diffuse and macu-
lopapular and is most typically located
on the palms and soles. Pronounced
cervical lymphadenopathy is a distinc-
tive feature in this syndrome.

The febrile episodes in HIDS typical-
ly last 3-7 days. The fever episodes are ac-
companied by the maculopapular rash,
abdominal pain, and arthralgias. Onset
is almost always within the first year of
life. Episodes are often triggered by
childhood immunizations. HIDS is seen
mainly in people of northern European
ancestry, particularly the Dutch.

HIDS is caused by recessive muta-
tions in the mevalonate kinase gene, re-
sulting in reduced production of ger-
anylgeranyl pyrophosphate. HIDS is
something of a misnomer in that some
affected patients with mevalonate ki-
nase mutations have normal IgD levels.

As yet there’s no consensus on the
treatment of HIDS, Dr. Kastner said.

CAPS. The cryopyrin-associated pe-
riodic syndromes consist of three dis-
eases caused by dominant mutations in
one gene, NLRP3, which encodes the
cryopyrin protein involved in inter-
leukin-1beta activation. The three cryo-
pyrinopathies are neonatal-onset multi-
system inflammatory disease (NOMID),
Muckle-Wells syndrome, and familial
cold autoinflammatory syndrome
(ECAS).

What these three diseases have in
common is fever, urticarial rash, and ex-
cessive production of IL-1beta. Patients
with NOMID experience fever nearly
every day, while in those with FCAS the
fever and hives-like rash develop within
a couple of hours after exposure to cold.

Cryopyrin is a central component of
the inflammasome, a macromolecular
scaffold promoting activation of cas-
pase-1.

Dr. Kastner and his coworkers pio-
neered anti-IL-1 therapy with anakinra
in CAPS patients.

Dr. Kastner declared having no rele-
vant financial interests. [ ]

Raynaud’s Ischemia Needs Urgent Care

BY BRUCE JANCIN

FROM A SYMPOSIUM SPONSORED BY THE
AMERICAN COLLEGE OF
RHEUMATOLOGY

SNOWMASS, COLO. - Persistent
pain and nonreversible digital discol-
oration in a patient with Raynaud’s phe-
nomenon are indicators of critical is-
chemia constituting a medical
emergency.

“Raynaud’s patients will often say,
‘My fingers are uncomfortable. I feel
pins and needles.” But when they say it
actually hurts, you're in trouble. Par-
ticularly if they say, ‘It hurts beyond my
finger, it hurts in the palm of my hand
and radiates up in my arm, I have to
hang my hand off the edge of the bed
to get relief, it’s worse at nighttime,’
then you've reached the point of criti-
cal ischemia and if you don’t react
you're going to have big trouble,” Dr.
Fredrick M. Wigley said at the sympo-
sium.

Although pain is the key feature
marking a critical ischemic event, non-
reversible discoloration is another indi-
cation. Affected digits will have well-de-
marcated pale-blue areas, and upon
pressing down and then releasing the
finger, no blood reflow is seen, ex-
plained Dr. Wigley, professor of medi-
cine and head of the scleroderma cen-
ter at Johns Hopkins University,
Baltimore.
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Digits have well-demarcated pale-blue areas; upon
pressing down and releasing, no blood reflow is seen.

In contrast, reversibility is the hall-
mark of uncomplicated Raynaud’s. One
of the most common triggers is reaching
into the frozen foods section at the su-
permarket. But 15 minutes after re-
warming, the discoloration is reversed.
Uncomplicated Raynaud’s involves all
the digits; the thumb is less often involved
than the fingers, but it is not spared.

An acute ischemic crisis requires ur-
gent care. Dr. Wigley’s management
approach begins with rest and warming
of the affected hand, followed quickly by
a local digital block. He injects 2% lido-
caine into the web at the base of the af-
fected finger, placing the needle tip close
to the digital nerve. This brings imme-

diate pain relief, and it
lets him see whether
acute vasodilation oc-
curs in response to the
injection, an encour-
aging finding.

If the patient isn’t al-
ready on oral vasodila-
tor therapy with a
long-acting oral calci-
um channel blocker,
he starts amlodipine
immediately. In an
acute ischemic crisis,
Dr. Wigley resorts to
low-dose epoprostenol
infused into a periph-
eral vein at 0.5-2.0
ng/kg per minute con-
tinuously for 3 or more days. To avoid
hospitalization, he allows patients to un-
dergo the prostacyclin infusions on an
outpatient basis and go home at the end
of each treatment day.

Although it’s not a well-studied in-
tervention, 48 hours of anticoagulation
with unfractionated heparin or low-
molecular-weight heparin makes sense
in a patient with acute, rapidly advanc-
ing digital ischemia who is at risk of los-
ing a digit, he said.

Dr. Wigley disclosed that he has re-
ceived consulting fees and/or research
grants from Actelion, Amira, KineMed,
MedImmune, Novartis, Orion, Pfizer,
and United Therapeutics. [ ]
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Predictors of Raynaud’s Progression ID’ed

BY BRUCE JANCIN

EXPERT ANALYSIS FROM A SYMPOSIUM
SPONSORED BY THE AMERICAN
COLLEGE OF RHEUMATOLOGY

SNOWMASS, COLO. - Abnormal
findings on nailfold capillary mi-
croscopy and the presence of sclero-
derma-specific autoantibodies in pa-
tients presenting with new-onset
Raynaud’s phenomenon without overt
connective tissue disease are powerful
independent predictors of progression
to definite scleroderma.

A landmark Canadian prospective
study in 586 consecutive patients pre-
senting with isolated Raynaud’s phe-
nomenon showed that 13% of them de-
veloped scleroderma during 3,197
person-years of follow-up. Another 1%
developed other connective tissue dis-
eases. Fewer than 2% of those with
normal nailfold capillaries and no scle-
roderma-specific antibodies went on to
develop definite scleroderma during 15-
20 years, and the majority who did
progress to scleroderma did so within
the first year or two, noted Dr. Fredrick
M. Wigley.

In contrast, 80% of patients with
baseline evidence of microvascular
damage on nailfold microscopy togeth-
er with one or more scleroderma-spe-
cific autoantibodies developed sclero-
derma. Two-thirds of patients with

these baseline findings in the Universi-
ty of Montreal study (Arthritis Rheum.
2008;58:3902-12) progressed to definite
scleroderma within the first 5 years of
follow-up, added Dr. Wigley, professor
of medicine and director of the sclero-
derma center at Johns Hopkins Univer-
sity, Baltimore.
Raynaud’s pa-
tients with one or
more scleroder-
ma-specific  au-
toantibodies but
no nailfold capil-
lary abnormalities
had a 35% rate of
progression  to
scleroderma, with
60% of cases being
diagnosed within the first 5 years. Pa-
tients with nailfold capillary abnormali-
ties but no scleroderma-specific autoan-
tibodies had a 26% long-term rate of
progression to scleroderma, with rough-
ly 90% of cases occurring within 5 years.
Nailfold microscopy is a simple mat-
ter. It can be carried out using a drop of
immersion oil and an ophthalmoscope
set at diopter 40. The microvascular
damage that portends subsequent defi-
nite scleroderma follows a characteris-
tic chronologic sequence consisting of
enlarged capillary loops, followed by
capillary loss, and capillary telangiec-
tasias, the rheumatologist explained.

The autoantibodies that proved pre-
dictive were anticentromere (anti-
CENP-B) anti-TH/To, anti-topoiso-
merase I, and anti-RNA polymerase III.

The findings in the Canadian study,
which was the first large prospective
study of predictors of scleroderma in
patients with Raynaud’s phenomenon,
were remarkably
consistent with
those obtained
earlier through a
literature search
by investigators

Scleroderma
developed in
80% of those
with both nailfold
changes and

specific at  Dartmouth-
autoantibodies. Hitchcock Med-
ical Center,
DR. WIGLEY Lebanon, N.H.
They analyzed 10

published articles including 639 patients
with primary Raynaud’s phenomenon
and determined that 13% of them de-
veloped a connective tissue disease dur-
ing 2,531 person-years of follow-up,
compared with 14% of patients in the
Montreal study.

Scleroderma accounted for the great
majority of the cases of connective tis-
sue disease in the Dartmouth-Hitch-
cock analysis, he said.

Dr. Wigley declared that he receives
consulting fees and/or research grants
from Actelion, Amira, KineMed, Med-
Immune, Novartis, Orion, Pfizer, and
United Therapeutics. [ ]




