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 Most of these side effects are directly related to the
specific molecular target in normal tissues inhibited or
modulated by the specific drug. The paradigm of this
phenomenon is the cutaneous toxicity observed with the
Inhibitors of the epidermal growth factor receptor (EGFR),
such as erlotinib (Tarceva®), gefitinib (Iressa®),
panitumumab (Vectibix®), and cetuximab (Erbitux®),
commonly used in advanced colorectal and lung cancer,
as well as the dual inhibitor of EGFR and human
epidermal growth factor receptor (HER)-2, lapatinib
(Tykerb®).

« Despite the high selectivity of these novel targeted
therapies, a range of previously unknown and sometimes
unpredictable side effects can emerge. (U6t £!®;z)



« The EGFR is involved in proliferation, survival,
and differentiation, and in the skin, the EGFR
and Iits ligands are important in the cycle of
keratinocyte maturation. So, as a result of EGFR
Inhibition, a typically papulopustular eruption is
observed In most patients treated with this
family of anti-EGFR agents.



Tarceva treatment









tarceva



tarceva (mild acneform)









Skin Toxicity

The most commonly observed side effect with EGFR inhibitors is an acneiform
eruption, also called acne-like rash or folliculitis, which occurs in 50%—-100% of
patients, which is more severe and diffuse with cetuximab than with small
molecule TKIs, as shown in Table 2.

Overall, the acneiform rash is characterized by erythematous follicular papules
and pustules that appear in areas rich in sebaceous glands, such as the face,
forehead, upper chest, and back, and can also affect the lower parts of the back
and abdomen as well as the palms and soles.

Usually, the acneiform eruption appears a few days after the start of the anti-
EGFR treatment and is more intense at weeks 2 or 3 of treatment. The folliculitis
IS dose dependent, and in most cases is present in mild and moderate grades,
usually resolving a few weeks after treatment discontinuation without sequelae.
Some spontaneous improvements have been seen without the need to stop
treatment.

A postinflammatory hyperpigmentation state typically can be seen following the
acneiform eruption.

On microscopic evaluation, the skin lesions represent suppurative folliculitis
without comedone formation (typical from acne).

Bacterial cultures of papules and pustules are classically negative. (?)




S. H. Kardaun et al. Erlotinib-induced florid acneiform rash
complicated by extensive impetiginization. Clinical and
Experimental Dermatology, 33, 46—49, 2007.

Erlotinib (TarcevaTM) is an epidermal growth factor receptor (EGFR)
Inhibitor, a member of a new group of molecular targeted drugs that
combine high efficacy against tumours with less, often self-limiting,
toxicity, compared with traditional chemotherapeutics. It is used for
treatment of solid-organ tumours, especially as second- or third-line
therapy for non-small-cell lung cancer. Dose-related cutaneous
side-effects and diarrhoea may be a significant obstacle to
treatment compliance. We present two cases with long-lasting
acneiform eruptions, complicated by significant impetiginization,
resulting in hospitalization in one case. The other patient suffered
from sleep-disturbing, itching crusts on the scalp. As the use of
EGFR inhibitors is increasing, clinicians should be aware of their
side-effects. Early and timely dermatological intervention may
diminish adverse events for patients treated with these agents and
iImprove quality of life.






e For treatment of mild and moderate folliculitis
— topical antiseptics such as hexamidine solution

— topical agents with anti-inflammatory properties, such as
erythromycin gel or salicylic acid lotion.

— Differin, Panoxy-5.
— Topical steroids (0.05% betamethasone) should be avoided,
 For widespread folliculitis

— doxycycline (100 mg/day) or TCN (500mg bid) for 3—6 weeks
can also be used.

— Minocycline (Dr. Liu: wouldn’'t recommend).
— If the acneiform rash is severe

» Taper the dose may be one of the possible resolutions to this skin side
effects.

« discontinuation of anti-EGFR therapy is recommended, and it may be
resumed at lower doses after regression of lesions to grade 1.



SAVLON ANTISEPTIC (solution)

« COMPOSITION:
An aqueous solution containing 0,3 g chlorhexidine
gluconate and 3,0 g cetrimide as active ingredients
per 100 mL and 2,84% m/v n-propyl alcohol and
0,056% m/v benzyl benzoate as preservatives.

e General antiseptic cleansing: Dilute 60 - 90 mL In
1,0-1,5L of water. (1:16.7)



e Chlorhexidine Is deactivated by anionic
compounds, including the anionic surfactants
commonly used as detergents in toothpastes and
mouthwashes. For this reason, chlorhexidine
mouth rinses should be used at least 30 minutes
after other dental products. For best effectiveness,
food, drink, smoking, and mouth rinses should be
avoided for at least one hour after use.

e Though effective In the presence of blood, soap,
and pus, activity Is reduced.



rressa-induced skin rash post treatment



sutent side effects



Adverse events associated with the
use of Sutent

The most common adverse reactions ( 20%) in patients with GIST or
MRCC are

fatigue

asthenia

diarrhea

nausea

mucositis/stomatitis

vomiting, dyspepsia, abdominal pain, constipation,
hypertension

rash, hand-foot syndrome, skin discoloration
altered taste

anorexia

bleeding.



 While the use of EGFR TKIs as monotherapy prolongs survival
In metastatic NSCLC, they have demonstrated no benefit
when added to conventional, cytotoxic chemotherapy.

* In contrast, the anti-EGFR mAb cetuximab appears most
effective when combined with chemotherapy or radiation.

 EGFR Inhibition in the Treatment of Non-Small Cell Lung

?ance)r. DRUG DEVELOPMENT RESEARCH 69 : 359-372
2008



Conclusioin (takes NSCLC as an

example)

« NSCLC eventually becomes resistant to EGFR
Inhibition. Possible mechanisms include secondary
mutations that interfere with drug binding, oncogenic
pathways driven by other receptor tyrosine kinases,
and independent activity of downstream signaling
molecules.

« Efforts to overcome such resistance include irreversibly

binding EGFR TKIls, multi-targeted TKils, and
combinations with chemotherapy radlatlon and other

targeted therapies. (#— g, 6C602(AF," E)




K. Kido et al. Simultaneous suppression of MITF
and BRAFVE enhanced inhibition of melanoma
cell proliferation

Microphthalmia-associated transcription factor (MITF) is a master gene regulating
differentiation of melanocytes, and a lineage survival oncogene mediating pro-
proliferative function in malignant melanoma. However, high expression of MITF also has
an anti-proliferative effect. To clarify the therapeutic implication of MITF as a molecular
target for human melanoma, we evaluated the role of MITF in cell proliferation in a panel
of human melanoma cell lines which express different levels of MITF. We found that both
MITF depletion and forced expression of MITF significantly inhibited proliferation,
suggesting that endogenous MITF is regulated at an appropriate level for melanoma cell
proliferation, and could be a molecular target for melanoma. However, half of the
melanoma cell lines in this study were relatively resistant to MITF depletion, indicating
other treatment strategies are required for therapy. Our microarray analysis indicated that
regulation of several cell growth—associated molecules may be independent of MITF and
dependent on BRAFV600E. Thus to enhance the anti-proliferative effect of MITF down-
regulation, we combined shRNA-mediated MITF depletion with BRAFVG600E inactivation,
another known molecular target for melanoma. Indeed, simultaneous depletion of both
MITF and BRAFV600E significantly inhibited melanoma growth even for the melanoma
cell lines resistant to MITF depletion. These results suggest MITF may be an important
molecular target for human melanoma and simultaneous inhibition of MITF and MAPK
signaling may be an attractive strategy for melanoma treatment. (Cancer Sci 2009; 100:
1863-1869)



Ehe New 1lork Eimes

e Target Cancer: A Roller Coaster Chase for a
Cure. By AMY HARMON

 The drug Plexxikon called PLX4032 was
different, designed to bind to the B-RAF protein
only in cancer cells.




BEFORE AND AFTER Within weeks of starting a clinica | trial of a cancer
drug, nearly all of the patients began to recover. Doctors, impressed by
the results, began trading scans like this one, whi ch shows how a
patient's tumors shrank in 15 days. (clinical tria | phase 1)



PLX4032, a Selective BRAFV600E
Kinase Inhibitor, Activates the ERK
Pathway and

Ruth Halaban et al Enhances Cell Migration and Proliferation of
BRAFWT Melanoma Cells. Pigment Cell & Melanoma Research
Accepted Article, Date: February 2010

Summary

BRAFVG600E/K is a frequent mutationally active tumor-specific kinase in melanomas that is
currently targeted for therapy by the specific inhibitor PLX4032. Our studies with
melanoma tumor cells that are BRAFV600E/K and BRAFWT showed that, paradoxically,
while PLX4032 inhibited ERK1/2 in the highly sensitive BRAFV600E/K, it activated the
pathway in the resistant BRAFWT cells, via RAF1 activation, regardless of the status of
mutations in NRAS or PTEN. The persistently active ERK1/2 triggered own stream
effectors in BRAFWT melanoma cells and induced changes in the expression of a wide
spectrumof genes associated with cell cycle control. Furthermore, PLX4032 increased the
rate of proliferation of growth factor-dependent NRAS Q61L mutant primary melanoma
cells, reduced cell adherence and increased mobility in of cells from advanced lesions.
The results suggest that the drug can confer an advantage to BRAFWT primary and
metastatic tumor cells in vivo and provide markers for monitoring clinical responses.



While the treatment of advanced lung cancer has
progressed relatively little, the treatment of other
malignancies had benefited from recent biologic
Insights.

matinib, an inhibitor of the fusion protein BCR-ABL,
revolutionized the treatment of chronic myelogenous
eukemia [Kantarjian et al., 2002].

Rituximab, an antibody directed against the B-cell

marker CD20, significantly improved outcomes when
added to standard chemotherapy for the treatment of
B-cell non-Hodgkin’s lymphoma [Colffier et al., 2002].

These targeted therapies proved not only effective,
but also better tolerated than traditional cytotoxic
chemotherapy.




Imatinib (Gleevec)

used to treat chronic myeloid leukemia, gastrointestinal
stromal tumors (GISTs), CML, and other cancers.

Dermatologic side effects have included skin rash (32% to
39%), pruritus (6% to 10%), and petechiae (0.9% to 10%). Dry
skin and alopecia have been less common. Exfoliative
dermatitis, psoriasis, bullous eruption, nail disorder, skin
pigmentation changes, photosensitivity reaction and purpura
have been reported infrequently. Vesicular rash, erythema
multiforme, and Stevens-Johnson syndrome have been
reported rarely.

In one trial (n=133), nine of the patients who had grey hair
before treatment had progressive repigmentation of the hair
(on the head in eight patients and on the body and the head in
one) (May premature graying happen t00? U«/45x#IP¥/Q#G
@bYa5 Y)?



* Imatinib mesylate -induced repigmentation of vitiligo lesions in
a patient with recurrent gastrointestinal stromal tumors. Han H

et al. J Am Acad Dermatol. 2008 Nov;59(5 Suppl):S80-3. Department
of the First Gerontology Ward, The First Hospital of Harbin Medical University,

Harbin, China.

 We report a case of vitiligo with localized repigmentation induced by
Imatinib mesylate. An elderly Chinese man has been characterized
with recurrent gastrointestinal stromal tumors originated from
Interstitial cells of Cajal with gain-of-function c-kit mutation. His
recurrent tumors have responded to imatinib mesylate therapy.

e To our surprise, his decade-long vitiligo was dramatically
ameliorated by localized repigmentation, which is considered to be
the side effect of imatinib mesylate. Hypopigmentation induced by
Imatinib mesylate with possible molecular blockage to a melanin-
dependent KIT signal has been well documented; however, our
case with repigmentation suggested that KIT signal of melanin
formation would be much more sophisticated than we have believed



e 227 Em 3F,&%2&!1C .

Fig. 2. Obvious repigmentation at edges of former depigmented areas after imatinib mesylate
therapy. A, Four months before imatinib mesylate therapy. B, Six months after imatinib
mesylate therapy.



 |n contrast to the repigmentation, imatinib mesylate-
Induced hypopigmentation was also reported :

— J Clin Oncol. 2002 Feb 1;20(3):869-70. Challenges in
oncology. Case 3. Depigmentation in a chronic myeloid
leukemia patient treated with STI -571. Raanani P, Goldman
JM, Ben-Bassat |. The Chaim Sheba Medical Center, Tel-
Hashomer, Israel.

— J Pediatr Hematol Oncol. 2004 Mar;26(3):214.
Hypopigmentation from imatinib mesylate (Gleevec).
Grossman WJ, Wilson DB. St. Louis Children's Hospital, Hale
Irwin Center for Hematology and Oncology, Washington
University School of Medicine, 660 S. Euclid Ave., St. Louis,
MO 63110, USA




Our patient demonstrated hypopigmentation, which developed several months after the
nitiation of STI-571. The suggested mechanism for hypopigmentation in this case is
nhibition of the melanocyte c-kit receptor tyrosine kinase by STI-571, leading to
alteration in normal pigmentation



Hypopigmented lesions evident on face.



 Three cases of hyperkeratosis and nail dystrophy have
been reported In patients with chronic myeloid
leukemia.

 Three cases of skin rashes with a peculiar livedoid
pattern that were probably associated with imatinib
therapy have also been reported.

 Two cases of oral and cutaneous lichenoid reaction
have been reported. A case of follicular mucinosis and
a case of severe pustular eruption have been reported.



e In some cases of bullous dermatologic reactions (including
erythema multiforme and Stevens-Johnson syndrome reported
during postmarketing surveillance), a recurrent dermatologic
reaction was observed upon rechallenge.

« Several foreign postmarketing reports have described cases in
which patients tolerated the reintroduction of imatinib therapy
after resolution or improvement of the bullous reaction. In these
Instances, imatinib was resumed at a dose lower than that at
which the reaction occurred and some patients also received
concomitant treatment with corticosteroids or antihistamines.

Hair repigmentation was reported to occur after a median of 5
months..



Rituximab
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Infusion Reactions

— Rituxan administration can result in serious, including fat al infusion
reactions. Deaths within 24 hours of  Rituxan infusion have occurred.
Approximately 80% of fatal infusion reactions occur red in associ ation
with the first infusion. Carefully monitor patients during infus ions.
Discontinue Rituxan infusion and provide medical treatment for Grade 3
or 4 infusion reactions.

Tumor Lysis Syndrome (TLS)

— Acute renal failure requiring dialysis with instanc es of fatal o utcome can
occur in the setting of TLS following treatment of non—Hodgkin's
lymphoma (NHL) patients with  Rituxan .

Severe Mucocutaneous Reactions

— Severe, including fatal, mucocutaneous reactions can occur in patients
receiving Rituxan .

Progressive Multifocal Leukoencephalopathy (PML)

— JC virus infection resulting in PML and death can o ccur in patie nts
receiving Rituxan



Severe Mucocutaneous Reactions

 Mucocutaneous reactions, some with fatal outcome, can occur
In patients treated with Rituxan. These reactions include:
— paraneoplastic pemphigus,
— Stevens-Johnson syndrome,
— lichenoid dermatitis,
— vesiculobullous dermatitis, and
— toxic epidermal necrolysis.

 The onset of these reactions has varied from 1-13 weeks
following Rituxan exposure. Discontinue Rituxan in patients
who experience a severe mucocutaneous reaction. The safety
of readministration of Rituxan to patients with severe
mucocutaneous reactions has not been determined.



Raptiva Recalled in U.S. Due To Link With Fatal Brain
Infection, Progressive Multifocal Leukoencephalopathy

(PML)

On April 8, 2009 Genentech Inc. -- which was just acquwed by Roche Holding AG in
March 2009 -- issued a press release announcing "a phased voluntary withdrawal of
psoriasis drug Raptiva® (etalizumab) from the U.S. market" due to Its link to a brain
Infection, progressive multifocal leukoencephalopathy (PML).

2003: Raptiva was approved by the FDA as a once-weekly injection for adults with
moderate to severe plaque psoriasis.

October 2008 : FDA announced updated labeling for Raptiva to warn of the risk of life-
threatening infections, including progressive multifocal leukoencephalopathy (PML).

December 2008 : U.S. sales of Raptiva were approximately $108 million in its last full
year on market.

February 2009 : FDA issued a Public Health Advisory for Raptiva informing patients
and doctors about the risk of PML in patients taking Raptiva, after receiving reports of four
patients with PML, three of whom died.

February 2009 : The same day (February 19) that the FDA issued its Public Health
Advisory, the European Medicines Agency announced the benefits of Raptiva do not
outweigh its risks. Accordingly, this regulatory body recommended that the use of Raptiva
should be suspended in the European Union..




February 2009 : Two days later (February 21), at the
recommendation of Health Canada, the marketing of Raptiva
In Canada was suspended due to safety concerns, including
the Increased risk of developing PML.

March 2009 : FDA approved a Medication Guide for Raptiva
and included additional information in Raptiva's labeling
regarding PML.

April 2009 : Genentech announces "phased voluntary
withdrawal" of Raptiva .

th]me 2009 : Raptiva will no longer be available to patients in
the U.S..

Since FDA approval in 2003, approximately 46,000 patients
worldwide have been treated with Raptiva, with approximately
2,000 patients in the U.S. currently receiving Raptiva at time
this drug recall was announced in early April 2009 by
Genentech (an incidence of approximately one in 500 treated
patients: 4/2000 patinets.




Rituximab and PML

Community Oncology, September 2009

e cases among rituximab-treated patients and incomplete data on
the number of unique patients, it is currently impossible to
accurately estimate the incidence of multifocal
leukoencephalopathy among all patients who have received the
drug. The epidemiology of multifocal leukoencephalopathy
among individuals with lymphoid malignancies has changed
over time, making it even more difficult to understand incidence
rates and risk factors. (psoriasis vs. lymphoma) Further
epidemiologic studies should be conducted. COMMUNITY
ONCOLOGY, September 2009



Raptiva

e |tIS a recombinant humanized monoclonal antibody.
Efalizumab binds to the CD11a subunit of lymphocyte
function-associated antigen 1 and acts as an
Immunosuppressant.

« Known side effects include bacterial sepsis, viral
meningitis, invasive fungal disease and progressive
multifocal leukoencephalopathy (PML), a brain
Infection caused by reactivation of latent JC virus
Infection.|
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