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malizumab (Xolair, Novarts Pharmaceuticals, East Ha-
Onun-r. NJ; Genentech Ing, South San Francisco, CA) is

a recombinant humanized monodonal antibody  thar
blocks the immunoglobulin E (IgE) high-afinicy Fo receptor!
Omalizumab stops frec-serum IgE from attaching o mast cells
and orther immune cells l,1}' pnﬂ\'nﬁng '|gF.—rr|¢diiL((d irlﬂ;lrmrla_[uf}'
changes.

Ovmalizumab was originally approved in 2003 for patients 12
years and older with moderate to severe persistent allergic asch-
ma causcd by year-round allergens in the air not controlled by
asthma medicines such as inhaled steroids. More recently, soud-
ics have been directed toward padients with chronic idiopachic
wrocaria (CIU, where upw.nds of 50% of CITI paricnts have
iandL'qu.lt{ response (o HI-:lI'II'.ﬂ'Iia.l:ll'l'llﬂL'S. pn.'viuus[:r the Uﬂ[}'
approved cherapy for CTUL Woinen are mwice as likely as men
to expericnce CIU, and most develop symproms berween the
ages of 200 and 40 years.” The agent has now been approved since
Warch 2004 for the rrearment of CIU in patients 12 years and
older) who remain sympromatic despice HI—.mrihi_s[.lmin: trear-

menc

Omalizumab 150 mg or 300 mg is administered by the physi-
cian as a subcutancous injection every 4 weeks, Dosing appears
to be a decision that the physician makes, wich the 300-mg dose
being more effective for CIU chan the 150-mg dose, Most pa-
tiengs will likely receive the 30-my dose, as side effects do not
appear to be dose related. In addicion, clusing of omalizumab for
CIU partiens is nor dependent on serum IEF. {Free or total) level
or body weight.

MECHANISM OF ACTION

A variety of studies have found that emalizumab decreases in-
Rammatory mediators, The result of blocking the IgE high-

affinity Fe receptor is manifold. Omalizumab treacment down-
regulates dendritic cell FoeRT expression.’ The combined effect
of specific immunotherapy and omalizumab is associated with
preventon of nasal essinophilic cationic protein increase and
decreased eryptase levels in nasal secretions.® Anti-IgE therapy
reduces leukotricne release of peripheral leukocytes stimulared
with alfergen in children with allergic rhinitis undergoing aller-
gen immunotherapy independent of the ype of specific immu-
hU[ElL'rilp}‘ a]]L'rEL'h used.”

In a study assessing the immunolugic effects of vmalizumab on
airway infammation in allergic asthma, the mean percencage
sputum cosinophil counr decreased significancly from 6.% o
1.7% in the vmalizumab group, a reduction significantly great-
er than that wich placeho (8.5% co 7.0%). This was associated
with a significant reduction in rissue eosinophils, FeeRl+ cells,
CD3+, CDds and CDEs T lymphocytes, B lymphocytes, and
cells staming for 1L-4+, but not wich IMprovement in airway
||}?pﬂ-n':;}1;|:|1ai\'unu.a o mechacholine.” Trearment wich omali-
sumab normalized the number of myeloid dendricic cells during

the grass-pollen scason.”

Omalizumab induces complex changes in interleukin (IL) levels
and does not decrease all Th-2—relared TLs, Tna scudy of pacients
with asthma, circulating levels of TL-5, T1-6, TL-8, TL-10, TL-13,
and soluble intercellular adhesion molecule-1 (-1CAM) were
measured before and after 16 weeks of treatment.” In addition,
11-13 and s-ICAM were measured before and after 16 weeks of
treatment, The resules of the aforementioned study were inter-
esting: 1L-13 decreased significantly, 1L-5 and IL-8 decreased in
the omalizumab group L\Jmpawd with baseling, and other circu-
]atinE‘ mediators did nor L|IilllgL‘.' 7 The mechanism with which
omalizumab induces long-term remission 15 also unclear, Most
paticnts may require ongoing mainienance dnﬁing.’ The drug

did not seem 1o alter the narural history of the disease.”
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As in patients with asthma, some authors correlated che clinical
improvement induced by omalizumab in patients with CIL with
the reduction in free IgE levels: however, numerous patients wich
CIU successfully treated with omalizumab in published case re-
ports or studies exhibited neither increased ol IgE levels nor
IgE specific to allergens, Omalizumab may also serve as 2 mase
cell stabilizer by downregulating the high-affinicy IgE receptors

on mast cells and basophils.

OMALIZUMAB AND CIU

In this phase 3, multicenter, randomized, double-blind stud}r.‘
researchers evaluated omalizumab’s efficacy and safeey in patients
with CIL despite H-anrhistamine therapy (ie, fexofenadine
180 myg or cetirizine 10 mg once a day). The investigators ran-
domized 323 parients to receive three subcutaneous injections,
spaced 4 weeks apare, of omalizumab dosed ar 75 myg, 150 myg,
wor 3 mg or p|.uubu. '[hc}' muonitored the paticrts for 16 weeks,
with the primary efficacy merric as the change from baseline in
weekly validaced irch-severiny score of the urticaria {score 0-21),

Parienes” 7-day inch-severity score was approximacely 14 in each
of the four CIUY groups. At 3 monchs, the mean (+standard de-
viation} change from baseline in the weekly itch-severity scare
was 5.1 5.6.in the placeho group, —5.946.5 in the 73-mg group,
—8.1t6.4 in the 150-my group {P=.001), and -9.8+6.0 in the
300-mg group. The 300-mg group had the fowest P value.

A number of case reports and serics have alsp reported thag
omalizumab is highly effective at a dose of 300 mg/kg for CIUL
Improvement in gualing=of-life impairment was followed by re-
lapse with G-month periodic adminiseration of omalizumab for
severe treatment-refractory CIU and wrticarial vasculivs." Wich
long-term and continued use, 300 mg of smalizumab conerolled
CIU in 7 patients.'!

HOW TO USE OMALIZUMARB

Dermarolugises should be prepared For possible anaphylaxis after
administration of omalizumab and have an epinephrine autoin-
jector on hand. ‘The patient should remain in the office for ob-
servation for 30 minuces following cach injecrion. After the firse
injection, the time the patient muse wait in the office should be
extended to 2 hours after each of the frse 3 injections; however,
it could be modified based on a physician’s clinical judgment
after discu:ising the risks with the patient. Tt should not be used
in patients who are infecred wich helminthes, i, strongylosis,
and if used in pagient wich a high risk of infection with helmin-
thes, must ke monitored closely. Omalizumab is not indicated
for the treatment of other allergic condidons or other forms of
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urticaria. In addition, it is not indicated for che relief of aoute
bronchaspasin or status aschmarices of for use in pediactic pa-
tients younger than 12 years.

HOW TO RECONSTITUTE OMALIZUMAB.

Omalizumab comes as a powder chat must be reconstinated wich
Sterile Water for Injection (SWFT), USE only, that the physician
st prepare for subcuranecus injection, Each vial of omalizum-
ab is for single use only and contains no preservatives,'

The Iyophilized product takes 15 to 20 minutes to dissolve. The
fully reconstituted product will appear clear or slightly opales-
cent, and it is acceptable if there are 2 few small bubbles or feam
around the edge of the vial. The reconstirured produce is some-
what viscous. In vrder to obtain the full 1.2-mL dose, all of the
omalizumab combined wich saline must be withdrawn from the

vial before expelling any air or excess solution from the syringe.'?

The solution must be used within § hours following reconsticu-
tion when stored in a vial ac 2°C to §°C (36°F-46°F) or within
'i h'}um Ur!(\._uﬂﬁtil“l]un wh{“ Stumd Al Tooim (E:]TI]:IE:T:l[uTt‘. Rl"
consticuted Xolair vials should be protecred from sunlight, Fol-
luwing are the steps for reconstituting emalizumab,

Step 1: Diraw 1.4 mlL of SWFI, USE into a 3-mL syringe
equipped with a 1-inch, 18-gauge needle.

Step 2: I'lace the vial upright on a flat surface using the standard
aseptic technigue, insert the needle, and inject che SWFIL, UISE
direcely onto the product.

Step 3: KL"{E};JIH the wial [Iptigh[. E*“"‘l}l swirl the Llpl'ight vial For
approximately | minute to evenly wer the powder. Do not shake.

Step 4: After complerting Step 3, gendy swirl che vial for 5w 10
seconds appm)ﬂ'mmdy every 3 minutes in order to dissolve any
remaining solids, There should be no visible gel-like particles in
the solution. Do not wse if foreign particles are present,

MNote; TF ic takes longer than 20 minuces o dissalve complecely,
repeat Step 4 until there are no visible gel-like partices in the
solution. Do not use iF the contents of the vial do not dissalve

completely by 40 minures,

Step 5r Tnvere che vial for 15 seconds in order o allow the so-
lution to drain toward the scopper. Using a new 3-mL syringe
L'quippccl with a 1-inch, 1 8-gauge needle, insert the needle into
the invered vial, Position the needle tip ar the very botom of
the solution in the vial stopper when drawing the solution into
the syringe, Before remaving the needle From che vial, pu" the
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plunger all the way back to the end of the syringe barrel in order
o remmove all of the solugion Fom the invered vial,

Step 6z Replace the 18-gauge needle with a 25-gauge needle for
subcutancous injection,

Step 71 Expel air, large bubbles, and any excess solution in order
tw obtain the required 1.2-ml dose. A thin layer of small bubbles
may remain at the top of the solution in the syringe.

Three steps need to be taken for cach lSI]—mg dose of omali-
zumab. Because 300 mg is given, these steps must be perfurmed
for each vial, Omalizumab is then administered by subtutancous
injection, The injection may take 3 w0 10 seconds o adminiscer
because the salution is slightly viscous. Each vial delivers 1.2 mL
(150 mg) of omalizumab. Do nor administer more than 150
mg per injection site, Divide the 2 doses of 150 mg beoween 2
injeerion sites,

SIDE-EFFECT PROFILE

Omalizumab has a Favorable side-effect profile and is classified as
pregnancy category B Trs specific side effects are listed below,
A 1.5 Food and Drug Administration (FDA) review in Sep-
rember of 2014 of safety studics suggests a slighely increased risk
af problems invalving the heart and blood vessels supplying the
hrain among parients being reared wich the aschma drug omali-
sumab than in those who were nor rreared wich omalizumab. As
aresult, the FDA added informacion about these potencial risks
ter che dinug label,

ANAPHYLAXIS

occurred in approximarely 0.09% of patients
receiving omalizumab injections for asthma, with 61% of these

Anaphylaxis' '

reactions occurring within the fise 2 hours after the firse 3 in-
jections and 14% occurring within 0.5 hours after the fourth
or larer injection. Food and Dirug Adminiscration (FDA) and
World Health Organizacion experts expect that the rage of ana-
phylaxis will be the same for CIU patienes. The Omalizumab
Juineg Task Force report published in 2007, which focused on
asthma, recommended 5 steps for physicians preseribing omali-
zumab (Xolair] injections o ensure the safety of patienes receiv-
ing omalizumab injections. When Xolair is given (1} informed
consent should be obeained; (2} patients should be made aware
thar Xolair can induce a_n;q_fhy]a‘(i;, the S¥mproms of which
should be cxplaim'd to the patients; (3] patients who take Xo-
lair should have an cpinephrine auroinjecror in case anaphylaxis
oceurs; and (4) before injection, the state of health of patients
should be assessed by the administering docoor, wich vigal signs

taken and lung funcrion (eg, peak expiracory flow or fored ex-
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piratory volume in | sccond) established. After taking Xolair, pa-
tients should waic in che doctor’s office for 2 hours after che firsg
3 injections and then change to 30 minutes after cach injection;
however, this can be modified based on che physicians judgment
after discusaing the risks of anaphylaxis with the patient.”™ The
anaphylaxis warning is a black box warning for asthma and CI11

Eosmworniic Conpimions FEver, ARTHRALGIA, AND
Dermatitis

A constellation of signs and symptoms including arthritisfar-
thralgia, dermaritis {urticaria or other forms), fever, and lymph-
adenopathy similar w serum sickness have been reported in
post-approval use of emalizumab.’’ Severe thrombocyropenia
and hair loss have been linked 1o omalizumah. .\-ia[igllant Heo-
plasms were observed in 20 of 4127 {0.5%) omalizumab-created
paticnts compared with 5 of 2236 (0.2%) conerol patienes in
climical studies of adults and adolescenes (12 years and older)
with asthma and other allergic disorders® A variety of malig-
nangies were seen in patients treated wich omalizumab including
several cases of breast cancer, nonmelanoma skin cancer, pros-
tate cancer, melanoma, and parodid cancer occurring more than
once, and five other types owurring onge each. The majoricy of
patients were observed for less than | year” ic is unclear whether
these cancers were related to omalizumab. The impact of longer
exposure to omalizumab or use in patiens at higher risk for ma-
[is‘lalli_j' leg. L']dt'l'[}' and current smokers) is noc knowen,

Worn INFECTIONS ANT OMALIZUMAR

Patients ar risk for infections with helminrhes, cg. Huuhchni:]ﬂl
strongylosis, should be monitored for such infection while on
omalirumab therapy. Insufficient data are available 1o deger-
mine the length of monitoring required for geshelminth infec-
rions after stopping Xolair trearment. In a one-year clinical crial
conducred in Brazil in paticnis ag [lig'h risk for EL'U1|¢'[1|1i1l[[Ii!.
infections (roundworm, hookworm, whipworm, threadworm),
53% (36/68) of Xolair-treated patients experienced an infection,
as diagnosed by standard stoo] examination, compared o 42%
[2464) of placcho congrols. Response o appropriate anti-geo-
helminth treatment of infection as measured by stool egg counts
was not different berween treatment groups. Insufficicnt data are
available o decermine che [|:r|E[|| t.lfnmni(urirlg n;'qu,l'r{'d for hel-
minthes infections after stopping omalizumab treacment.

The poine estimare of the odds ratio for infection was 1.9, with
a¥5% confidence interval (0.88-4.36), indicating that a patient
who had an infection in this study was anywhrrc from (.88 to
4,306 imes as ]i]{u|}‘ o have received omalizumab than a pacient
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who did not have an infection. Response to appropriate anti-
geehdlminth rearment of infection as measured by stool epg
counts was not different between treatment groups.'”

OMALIZUMAB COMPARED WITH OTHER AGENTS
FOR CIU

Omalizumab, an agent that has been on the market for asthma
related to elevated IgE levels singe 2003, is a promising treatmeng
for CIU, lis rate of side effects is low, and since it is pregnancy
catcgory B, for women considering pregnancy, omalizumab can
suceeed when other crearments have Failed (eg, cyclosporing), In
a series of 30 paticnts treated with omalizumab for CILL 2 all pa-
tients had muderare ro severe symproms at least 4 times per week
despite the use of immunosuppressive medications including
cyclosporing, prednisone, and methotrexate, It should be noged
thart after crearment with omalizamals, 10 parienis had L.ur'np|t'[t
resolution of their symproms, 8 had a significant response, 4 had
a partial response, and  had no response, These findings provide
evidence on the use of omalizumab in cases other than chronic
idispathic urricaria and in cases char are refracrory w standard
immunosuppressive medicanions,”® Mycophenolate moferil was
not a treatment used in this study. It should be mentdoned that
mycophenolace moferil has been used o successfully trear CIU
but is pregnancy category 1 and 1s part of the FDA Risk Evalu-
ation and Mitigation Strategy program. '

CONCLUSIONS

Medically minded dermatology should view pmalizumab as a
new and wseful crearment for CIU but should follow the guide-
lines in the package insert when using omalizumab. The sk
profile of omalizumab is favorable when compared wich other
immunosuppressive agents. Omalizumab injections must be
monitored in the office and might be suired for dermarologists
wha have gxperience in quu,:.inE infiximab or ingravenous im-
munoglobulin in cheir office with equipment such as epineph-
ring autoinjectors, heare rate monitors, and a crash care, This is
not necessary but could be helpful if a patient has anaphylaxis
caused b}' pmalizumab, Omalizumab 15 CxXprnsive {320,000+ a
vear) and is not withour rare bur serious side effeces, When wsed
within the guidelines, it can be used safely and effectively and s
a useful agent for che trearmene of CIUL
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