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M anagement of Skin Toxicities of Anti-EGFR Agentsin
Patients with Pancreatic Cancer and Other GI Tumors by
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Summary
Erlotinib has been FDA approved to be used in coatimn with gemcitabine as the first line treatmentidvanced pancreatic
cancer patients. Skin rash has been documentedeagfdhe commonest adverse reactions in patiestiving erlotinib and other
EGFR inhibitors. Draw back to this reaction leadslfpdrug discontinuation or dose reduction; 2) anp quality of life; and 3)
Puts patients at risk of superinfection. Monitoripatients closely and initiating immediate skinec& recommended. However,
patients forget how the rash started and when.thlwdard treatments exist secondary to the diveodisymptoms, variability and
intermittent occurrence in relation to the canderapy. In addition, there is slow improvement witiedical treatment. Also,
patients need to make extra visits to doctor'sceffor skin management when in needed in additahemotherapy appointments.
Late presentation for medical attention leadingdmplications, such as sepsis. We here experiemovel way of assessing and
managing the skin rash using the electronic magia.suggest that electronic communication is of iafuinportance to detect

early, diagnose and treat anti-EGFR related skim irasrder to continue the benefit of anti-EGFR.

Introduction

» Erlotinib has been FDA approved to be used in combination with
gemcitabine as the first line freatment in advanced pancreatic cancer
patients [1].

» Skin rash has been documented as one of the commonest adverse
reaglions in patients receiving erlotinib and other EGER inlibitors.

» Draw back lo this reaction leads fo:

1- Drug discontinnation or dose reduction,
2- Impairs quality of fe, and
3- Puts patients at risk of superinfection [1]

» Monitoring patients closely and initiating immediate skin care based
on general guidelines 15 highly recommended.
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Secondary adverse reactions seen with anti-EGFR
therapy include xerosis, pruritus, paronychia, hair
abnormality, and mucositis [2].

A phase Il randomized controlled trial by National
Cancer Institute of Canada Clinical Trials Group
(NCIC-CTG) has shown a statistically significant
survival benefit of gemcitabine plus erlotinib cosngd
with gemcitabine alone. The combined treatment arm
demonstrated an 18% reduction in the risk of death
an overall 22% improvement in survival than the
gemcitabine alone arm, and it was statisticallyesigp

in 1-year survival (23.8%s. 19.4%; P=0.028) and in
median survival (6.4s. 6.0 months) [3].

The rash develops as early as three days after
commencement of erlotinib therapy, with median onse
of eight days [4].

Erlotinib, a small-molecule epidermal growth factor
receptor (EGFR) tyrosine kinase inhibitor has been
approved by FDA for patients with pancreatic cancer
and non-small cell lung cancer [1].

Skin toxicity may lead to drug discontinuation arse
reduction, impair patients’ activities and exposes
skin to bacterial infections. Preservation of gyabf

life in these patients is crucial [1].

Toxicity is seen in at least 79% patients treateth w
erlotinib [5].

Grade 3-4 rash was documented in 9% of erlotinib
treated patients, requiring dose reduction in 6% an
discontinuation in 1% of patients [6].
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Skin Cutaneous Toxicities : Overview

»PAL3 Iriak rash was among the most common side effects reported 7]
> Typically, rash develops abont 8-10 days after start of treatment [7]

»Poor performance status was inversely correlated to skin lfoxacity
incidence. Response rafe was bigher in patients with at least 50% of
body sutface area with skin toxicity [7]

»1n general, rash may appear between 1 and 113 days [7]

» Erlotinib-related rash was generally mild io moderate and is generally
manageable [8]

= Occurrence of rash may be intermittent [8]

wAlthough rash is commonly referred fo as “acneiform’, it is not acne
and should not be treated as aene [8]

[7] Giovannini M, et al. J Oncol 2009, 848051.1-8.
(8] Pérez-Soler R etal On 2005 558
[9] Soulieres D, et al. J Clin Oncol 2004, 2277-8

Key point: skin rash can be managed with approgriat
intervention.

Skin rash occurred in 71% (grade 1-2: 66%; grade 3:
3%; grade 4: 2%); median time of onset was 10 days
(range: 1-44 days) [9].

Different Manifestations of
Cutaneous Toxicities [7]

Adverse event Frequency Description

Rash 60-80%  Monomerphois erythematous maculopapudar,
Jollicular, or pustolar lesions which may be assaciated
with pruritus/ tenderness

Paronychia and 6—12%  Painful peris ! granulation-type or friable pyogenic

Sfissuring granulonia-like changes, associated with erythensa,
swelling, and fissuring of lateral nailfolds and/ or distal
Jfinger tufts

Hair changes 5-6%  Alopecia and curlier, finer and wore brittle hair on
sealp and exctremities; frychomegalin and curling of
eyebrows and hyperfrichosis of the Jace

Dry skin 4-35%  Diffuse fine scaling

Mautcositis 2-36%  Mild to maderate mucasitis, stomatitis, and aphthous
wleers

Hypersensitivity 2-3%  Flushicg, urticaria, and anaphylaxis

reactions

[7] Giovannini M, et al. J Oncel 2009, 849051,1-8

Pathogenesis of Cutaneous Toxicities

> Unknown mechantsm

» Proposed pathogenesis: antibodies against EGFR in the
epedermiis, sebaceons glands and hair follicles

> Inflammatory  response  leading  to  folliculitis  and
perifolliculitis,  decreasing  keratinocyle  maturation  and
probiferation. There is a diffuse nentrophilic infiltrate in the
dermts. This results in an acneiforn rash and dry skin

[101 Tan AR, et al. Ann Oncol 2008, 19:185-90

The dermatologic reactions from anti-EGFR agents,
which include antibodies against the extracellular
ligand-binding domain of the receptor and small
molecules that inhibit activation of the EGFR-tyines
kinase are commonly found in sites where EGFR is
expressed, such as the basal epidermal keratirsofte
epidermis, sebaceous glands, and hair follicles.
Histopathological findings of the skin lesion relea
folliculitis and perifolliculitis  with a diffuse
neutrophilic infiltrate in the dermis. It has been
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speculated that cutaneous toxicity from anti-EGFR
therapy may be a result of an inflammatory response
secondary to EGFR inhibition and/or decreased
keratinocyte proliferation/maturation. Markers inet
epidermal growth factor receptor pathway and skin
toxicity during erlotinib treatment [10].

Characteristics of Cutaneous Toxicities

National Cancer Institute: Cormon Terminology Criteria for Adverse Events
(NCI-CTCAE) version 3.0: categories relevant to EGFR-associated rash [11]

Grade Rash characteristics

1 Macular or papular emmption or erythema withow! associated
Symploms

2 Macular or papular eruption or erythema with pruritus or other
associated symploms; localized desquamation or other lesions covering
Jess than 50% of bady surface area

3 Severe, generalized erythroderma or macilar, papular or vesicilar
eruption; desquamation covering miore than 50% of body surface area

4 Generalized excfoliative, uicerative, or bullons dermatitis

5 Death

[11] National Cancer Institute. CTEP: Cancer Therapy Evaluation Program: Publish date August 9

Clinical Grades of Erlotinib-Induced Rash [12]

Toxicity Description
Mild

Generally focalized papulopustular reaction that is
minimally  symptomatic, with  no  sign o
superinfection, and wo impact on datly activities
Moderate Generalized papulopusinlar reaction, accompanied
by wiild pruritus or tenderness, with minimal impact
upon daily activties and no signs of superinfection

Severe Generalized papulgpustular reaction, accompanted
by sewere pruritus or fenderness, that has a
significant impact upon daily activety and has the
potential for or has becowse superinfected

[12] Saif MW, et al. JOP. JPancreas (Online) 2008, 8:267-74.

Grading Rash:
A Potential Algorithm [13]
Mild Mederate Severe
» Generally localized » Generalized » Generaliged

¥ Minimally symptomatic > Mild symptors

(eg., pruritus, tenderness)

» Severe symptoms
(eg., pruritus, tenderness)
» No impact on activities of > Minimal impact on
activities of daily fiving
» No sign of superinfection

> Significant impart on
activities of datly living
» Potentiaf for superinfection

daily living
» No sign of superinfection

(131Lynch T Jr, st al. Gncologist 2007, 12.610-21

This slide shows mild, moderate, and severe rash in
patients treated with erlotinib. This grading syste
should not be construed as per Genentech, Incti{Sou
San Francisco, CA, USA) or OSI Pharmaceuticals, Inc
(Long Island, NY, USA) recommendations [13, 14]. It
was developed by medical advisors at the “Skin
Toxicity Forum” held in Chicago, lllinois, during
October 2006 [13]. These medical advisors were paid
by Genentech, Inc., OSI Pharmaceuticals, Inc., Rnd

[14] Genentech Inc Tarceva® Highlihts of Frescribing Information

177



JOP. J Pancreas (Online) 2010 Mar 5; 11(2):176-182.

Hoffmann-La Roche AG (Basel, Switzerland),
participate in the forum. Other medical experts may
have a different approach to managing rash.

Rash typically appears on the face and/or uppey bod
varying degrees and tolerability. For some, sevasé
was tolerable; for others, mild rash was intolegabl
The rash associated with erlotinib treatment isawote,
though its appearance is similar to acne. Raslewvani
presentation and degree. An interactive discussion
regarding grading is encouraged to demonstrate the
subjective nature of EGFR rash grading currentidus
in clinical practice.

General Principles in Management

> Important to treat rash in order to continue treatment
» No standard treatments or guidelines

> Skin care and hygiene: Avord sunbathing, direct sunlight,
bigh heat or bupidity

» Makenp coverage of rash is not contraindicated and shonld
be remaved with ypoallergic liguid cleansers

» Emolients 1o prevent xerosts

Management [15]

> Tgpical antibivtics if pustules are present or about to develop
> Topical steroids are controversial with secondary side effects
»No clinteal data for topical tmmunomodnlatory agents
> Tapical retinoids are wsed for folbcular eruptions but not
recommended secondary to skin dryness and peeling [16]
> Acue medications are not as effective as steroids/ antibiotics [17]
> Systemic: For severe grade 3-4 lesions
- Stervids: No data with concern of interaction with anti-
EGFR [§]
Aﬁfz&m!xcr Tetracycline plays an anti-inflammatory role [18]

[ 8]Pérez-Soler R, et al. Oncologist 2005, 10.345.56
[15] Saif MW, Kim R. Expent Opin Drug
[18] Ven Doom R, stal, Er J Dermatol 2002,

[17] Sipples R Semin Oncol Nurs 2006, 22(Suppl 1).28-34
2. [18] Sapadin AN, Fleishmajer R, J Am Acad Dematol 2006; 54:258.65

Nonpharmacologic Interventions

» Ewmploy a proactive approach in nianaging sken reactions
» Suggest patzents use:
* Thick, alcohol-free emollient cream on dry area
» Sunscreen of sun protection factor (SPF) 15 or bigher,
preferably containing inc oxide or titaninm dioxide
#1f patient presents with a rash:
o Verify appropriate administration
v Erlotinib should be taken at least 1 honr before or 2
hours after the ingestion of food
* Treat per the provided potential treatment algoriihms or your
institution’s gutdelines
Key points: i) skin rash can be managed with
appropriate intervention; ii) erlotinib should lzkén at

least one hour before or two hours after the ingesif
food.
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Proposed Management * [12]

Grade
Mild

Erlotinib
Continue erlotinib at
aurrent dose and monitor
Jfor change in severity

Treaoment Follow-up

Topical hydrocorisone 1%  Reassess in 2 weeks; if
or 2.5% creant” andfor  no improvement, treat
clindanzyein 1% gel as nroderate grade

Moderate  Continue erlotinib at - Hydrocortisone 2.5% ereant
curvent dose and monitor  or clindanzycin 1% gel or
Sfor nh.vnzgf in severity; pzmsfm&mm 1% cream [)]m
contine freatment of  doxcyeyeline 100 mg bid or
rash weenocycline 100 mg bid

Reassess in 2 weeks;
if no improvement,
treat as severe grade

Reduce erlotinit dose per Treat as above in moderate
drug insert and monitor  grade, and may consider
i for rb.vmgf in severity; ad{ﬁng /)/eféyl}wdnimfow
continue treatment of dose pack
rash

Reassess in 2 weeks;

if worsens, consider

dose interruption or
discontinuation

+ This ;ppmb is based on institutional ecperience and ot based o a progeciin udy. -mu vt that the use of these

2he puamagement of rash rray be outside of the FD. e these products. Themfors, e
sscscnes fo mead the -anpkvmﬁmamv regarding the 5 2
¥ The use of topical servids showld be engployed s a pulss wmarmer based o your inctitation’s pm'u e

[12] Saif MW, st al JOP. J Pancreas (Onling} 2008, 926774

Rash Assessment and Management Algorithm [13]

Assess rash severity

Is the patient taking
erlotinib on an empty
stomach?

Mild/Moderate Severe

Treattash Dose reduce per

symptoms as
appropriate

package insert and
treat rash symptoms
as appropriate

[131Lynch T Jr, st al. Gncologist 2007, 12.610-21

Key point: erlotinib should be taken at least owoerh
before or two hours after the ingestion of foodisTh
slide is designed to open a dialogue among attendee
on how they manage rash in their practice. Measures
they take upfront, such as patient education tnrés

and prophylactic measures, should be discussed.
Management options, once a patient develops a rash
while on erlotinib, should be discussed as well.

» Do they dose reduce erlotinib? Why?
» Do they discontinue erlotinib?
» Do they modify the erlotinib regimen?

» Do they maintain erlotinib at the current dose and
treat the rash, and if so, how?

Pre-Emptive Skin Toxicity Treatment
With Panitumumab for CRC (STEPP) [19]

» Skin therapy consisting of:
o Moisturigers
o Sunsereen (PABA-free, SPE > 15, U12A/UVB protection)
o Tupical 1% hydrocoriisone cream
e Doscyeyeline 100 mg bid

> 95 patients randomized to pre-emptive (24 hr prior to 17 dose) or
reactive (affer skin toxicity developed)

6-week evaluation Pre-emptive Reactive

23% (11-35%) 40% (26-54%)

Incidence of > grade 2 skin toxcicity (95% CI)

Inciddence of gradde 3 shin tocicity (95% C1) 6% (0-13%)  21% (10-33%)

[19] Lacouture ME, st al J Clin Gneol 2010 Feb 8
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Anti-EGFR Agents [15, 20]

> Gefitinib  (Tressa™
UsA)

¥ Cetuximab (Eiﬁifzrx@, ImClone Systems Inc, New York, NY, USA;
Bristol-Myers Squibb Co., Princeton, N|, US.A)

» Erlotinib HCI (Tarcera™, Genentech, South San Francisco, CA, US.A)

» Lapatinib (GW-572016; Tyverb®/ Tykerb®, GlaxoSmithKline (GSK),
London, United Kingdom)

» Panitumumab (ABX-EGF; Abgenix®, Amgen, Thousand Oaks, CA,
UsA4)

» EMD 72000 HER?/EGFR

» EKB-569 HER1/EGFR

¥ Canertinib (Pfizer, New York, NY, USA)

, AstraZeneca  Pharmacenticals, Wilminglon, DE,

[20] Saif MW, Cohenuram M. Clin Colorectal Cancer 2006; 5:118-24

[ 2)Agero AL, et al J Am Acad Dermatol 2006, 55:657-70
[21] Boland WK, Bebb G Expent Opin Biol Ther 2009, 91199-206

[15] 58 MW, Kim R. Expan Opin Drug Saf 2007, 6 175-62

Nimotuzumab, a humanized murine mAb created in
Cuba, has demonstrated antitumor activity simitar t
that of other anti-EGFR mAbs and shows promise as a
single agent and as an adjunct to radiation in €has
and Il clinical trials. Surprisingly, the typicakgere
dermatological toxicities thus far associated vetti-
EGFR therapy have not been described with
nimotuzumab [21].

Cetuximab, erlotinib, and gefitinib have been apprb

for patients with colorectal and non-small cell dun
cancer refractory or intolerant to chemotherapye Th
most commonly encountered adverse effect was a mild
skin toxicity characterized by a sterile folliculand
pustular rash that may be treated empirically and
usually does not require treatment modification.
Although the precise mechanism for development of
rash is not well defined, it is related to inhibiti of
EGFR-signaling pathways in the skin, and may serve

EGFR Targeted Agents [7]
Agent Class _Indication Dase
Erfotniy THI - Lacally advanced or metastatic NSCLC after at least one prior chematherapy regimen 100-150 mg/day cancer
Locally advanced or mets NCTRZNC CANCET N Combination with gemcitabine
Gettinit M -As 250 mg/day
Catuamat mAb - ioc ally acvanced squanm ckin combination 400 migim? intisl dose
followed by 250 mo/m?
mous cell carci head and neck weskdy
atic colorectal carcinon e of intolerance
n in EGFR-expressing metastate colorectal carcinorma in
based chemotherapy
Fanitumumab  mAb - In EGFR-expressing metastatic colorectal carcinoma in patients in progression on or B muyhg wrevery 14 days
following fiupropyrimidine-, oxalplatin-, and innotecan-based chemotherapy
Bevacizumab  méAb ing first- and second-fine intravenous 5-15 mpfkgf2 weeks
it of patients with
nsmat cell lung
In combination with p: have not recened
chematherapy for ‘metastate HERY .negative brea: i
7] Giovannini M, etal J Oncol 2008, 848051 1-8

on Outcome
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EGFR Inhibitor Outcomes in a Variety of Cancers
Correlate with Rash

Rash Grade 1 Rash Grade 2 M Rash Grade 3 I

| No rash

14 # Grades combined
212
&

5 10

E

=

g

s 6

=

B 4
2
04

I:RI: I:RI: CRC  NSCLC  NSCLC  Pancreatic
24 [25] [26] [27]

ECCHN

CRC: colorectal cancer
NSCLC non-small cell lung cancer
SCCHI squamous cell cancer of the head and neck

edrés 5. etal Lung Cancer 2009, 66 257-61

i Oncol 2004, 2212018
[

AII of the above are retrospective. All are with
cetuximab except Wacket al. [25] and Cedrést al.

[26] are with erlotinib. There are similar analydbat

did not find the correlation. Should be interpreteth
caution due to potential bias that exists because
patients with a naturally longer life expectancyuab

be on the EGFR inhibitor longer and therefore beemo
likely to develop the rash.

Challenges in Managing Cutaneous Toxicities [15]

» Patients forget how the rash started and when

» No standard treatments secondary to the diversity of symptoms,
variability and intermittent occurrence in relafion fo the cancer

therapy
» Infrequent involvement of dermatologists
» No data in the literature for topical applications
» Slow improvement with medical treatment
» Access to healtheare provider

» Late presentation for medical atiention leading to complications

[15] Seif MW, Kim R. Expert Opin Drug Saf 2007; 617582,

Electronic Communication: A Novel Idea

» Providing quality health care depends on the chnician’s ability fo
adequately commnnicate

» Written and verbal (face-to-face and felephone) communications have
traditionally been the primary mechanisms

¥ The wse of e-mail allows for follow-up patient care and clarification of
advice provided
» Inexpensive mechanism for communication

» Allows written follow-up instructions, lest resulls and dissenination of
educational materials for patients, as well as, a means for patients to
easily reach their physician

» Issues of privacy, confidentiality and security must be addressed fo
ensure the efficacy and effectiveness

New communication technologies must never replace
the crucial interpersonal contacts that are thg basis

of the patient-physician relationship. Rather, &tatc
mail and other forms of Internet communication dtlou
be used to enhance such contacts.
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Communication Guide Lines
by American Medical Association [29]

» Establish turnarowund time for messages
» Inform patient about privacy issues
» Patients should fenow who besides addressee processes messages

¥ Retain electronic and/ or paper copies of e-mails communications with
patients

» Establish types of transactions and sensitivity of subject matter

> Instruct patients to put the category of transaction in the subject line of the
niessage for filtering

» Reguest that patients put their name and patient identification number in
the body of the message

» Develop archival and retrieval mechanisms

» Maintain a mailing list of patients, but do wot send group mailings
» Concise messages

¥ Notify patients to come in to discuss or call them if long e-mails

[29]Kane B, Sands DZ J Am Mad Inform Assoc 1098, 5 104-11

Case #1

A G7-years-old wihite female treated with gemcitabine and
erlotinib called the nurse with new development of nail infection.
Patent was adyised to come and see us. Due to lransport, she
could nat come. Therefore, she was requested 1o take a picture
with ber cell phone and email to us.

Case #1: How Was the Patient Managed?

» Based on the picture, diagnosis of paronychia was made

» Patient was directed to stop erlotznib, and oral minocyckine
was started

» Patient called back after three days and told abont dramatic
Lmprovement

Case #2

Case #3

A Carncasian 54-year-old male with gallbladder cancer was treated with
erlotinib. Patient was living in Florida and one day called my office with
nash on the face. Patient e-mailed the nurse fow pictures of the rash that led
1o its proper grading and management

Case #4 [1]

A S6year-old white female with pancreatic adenocarcnoma stated evlotinih at 100 mg datly. The
patient veturied 1o clinic with a papulopustalar acneiform vash on face, neck, back, pt@domma&gg
on face (Fagure). The rush was erythematc assocaizd with drysess, prariis and fenderness,
sealp, arms and lower body were unineolved. Clindamycin 3% pel and oral minogycline at 100
g datly were plven for treating the rash, Meanwhile, érlotinib dose was reduced 107100 mp every
o ) bowerer; the rash continued to get worse despite of dose reduction of erlotinh, Therefors,
enlotinch was completely discontinyed after a total of 11 days of nse.
A week after descontinnation of evlohinb, the patent developed shaksng chulls with rigors. Her
tmperature is only 36.8°C with heart rate of 114/ min, and respiration rate q]’g 20/ wmin;
clinically, she was highly suspicious for systemic infecton. A complete blood commt revealsd
lewkogytotis with fotal white cell count of 12,200 uL" (reference range: 4,000-10,000 ull')
wath nendrophils of 77% (reference vanpe: 38-81%), Fan-culture was performed from peripheral
line and double-lumen port-a-cath. The patient was admitted to %.pifa! and treated with
? fd 'f{/af‘ broad- age with wancomycin and Zogyn® (Wyeth, Madison, Nj
US A piperacitiin and tagobactam) inihially, then narrowed to vancormycin zg/}:;rj out of G bottles
grow penicillin and clindamycin restriant but vancomycn-sensitive Staphylococens anress. Pord-a-
catl was removed during :ﬂz bogputatization, and temporary peripherally inserted ceniral catheter
tine was_tnserted Jor antbiotics adminisiration. Port-a-cath tipp culture grew out muad gram
sutive flora of 3 varietses consistent with skin {.‘bm She was treated with inpravenous vancomyemn
Jor a tortal of 10 days. Repeated peripheral blood culture and culture from the newdy inserted
spherally inserted contral catbeter in two days and fﬂe ays were all negative, Her shan rash
prudnatly sibsided after we discontinued erlotinth, and eventually disappeared after two weeks of
skin care with Ispmdf c&ﬂdawgdmv geﬁ

[1]Lid, et al JOP J Pencreas 2009, 10.338-40

Case #4 [1]

75

A Cancasian 68-year- old malke with pancreatic cancer on evlotinib called
the nurse with irvitalion in eyes, blurred vision and mild redness. Patient
conld wot come fo see due to a snow storm. He was directed to send a
picture of bis eyes if possible. Based on the picture, a diagnosis of
trichomegaly was made. He was told to get his eyelashes trimmed and use
artificial tears. His symptoms imgproved within 24 howrs after the above
management. ?’ ;

i

[11LiJ, etal JOP JPancreas 2009, 10:338-40

Case #5

This is a Caucasian 64-year old female with pancreatic cancer who was
recedving erlotinib and capecitabine after failing gemcitabine. She called for a
puossibility of in gown nail-like problem. She sent us a picture. Diagnosis of
paronychia was made and patient was referred to a podiatrist as well as
starled on “per os” minocycline. She recovered with in 10-12 days.
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Case #6

».A 7 2-year-old Cancasian male with pancreatic cancer called in with a
rash on the neck and nose, deseribed as dark pigmentation. There was no
acne-hike rash but only pignientation was seen. Patient improved his rash
on topical clindamycin. The pigmentation totally resolved after he stopped
erlotinib (more than 4 weeks later).

Case #6: Few More Examples

Conflict of interest The authors have no potential
conflicts of interest

Discussion

» Using electronic media which is readily available (cameras, phones,
internet)

» Grading of the rash is important to defermine management,
including dose reduiclion or interription

» 1t is belpful in diagnosing and starfing early treatment lo prevent
complications

» Limitations in using electronic communicalion is the subjectevity and
adherence fo use it

» Confidentiality and security of the data has to be kept

» Consent form to nse electronic communication was used

» Password protected screen savers were nsed

> Termination of information afier treatiment/ diagnosis

Conclusions

> Anti-EGFR-induced skin rash shonld be managed as
intensively as possible

» Barly treatment prevents non-adherence to anti-EGFR and
complications of rash

» Electronic communication is of crucial importance io delect
early, diagnose and treat anti-EGEUR related skin rash in
order to continue the benefit of anti-EGFR

References

1. Li J, Peccerillo J, Kaley K, Saif MW. Staphylocoscaureus
bacteremia related with erlotinib skin toxicity & patient with
pancreatic cancer. JOP. J Pancreas (Online) 200838-40. [PMID
19454833]

2. Agero AL, Dusza SW, Benvenuto-Andrade C, Busam KJ,
Myskowski P, Halpern AC. Dermatologic side effeetssociated
with the epidermal growth factor receptor inhibitod Am Acad
Dermatol 2006; 55:657-70. [PMID 17010747]

3. Moore MJ, Goldstein D, Hamm J, Figer A, Hecht JRJli@ger

S, et al. Erlotinib plus gemcitabine compared wjémcitabine alone
in patients with advanced pancreatic cancer: aephiagrial of the

National Cancer Institute of Canada Clinical Tri@soup. J Clin
Oncol 2007; 25:1960-6. [PMID 17452677]

4. Boeck S, Hausmann A, Reibke R, Schulz C, Heinemdnn
Severe lung and skin toxicity during treatment vgéimcitabine and
erlotinib for metastatic pancreatic cancer. Ant@amDrugs 2007;
18:1109-11. [PMID 17704662]

5. Saif MW. Pancreatic cancer: highlights from the dZmnual
meeting of the American Society of Clinical Oncalpg006. JOP. J
Pancreas (Online) 2006; 7:337-48. [PMID 16832131]

6. Gutzmer R, Werfel T, Kapp A, Elsner J. Cutaneods siffects
of EGF-receptor inhibition and their managementutdert 2006;
57:509-13. [PMID 16205868]

7. Giovannini M, Gregorc V, Belli C, Roca E, Lazzarj €igano
MG, et al. Clinical significance of skin toxicityud¢ to EGFR-
targeted therapies. J Oncol 2009; 849051:1-8. [P1AB84908]

8. Pérez-Soler R, Delord JP, Halpern A, Kelly K, Kreegl,
Sureda BM, et al. HER1/EGFR inhibitor-associatedhrafuture
directions for management and investigation outsorfrem the
HER1/EGFR inhibitor rash management forum. Oncaslb@O005;
10:345-56. [PMID 15851793]

9. Soulieres D, Senzer NN, Vokes EE, Hidalgo M, Agdan@s,

Siu LL. Multicenter phase Il study of erlotinib, amal epidermal

growth factor receptor tyrosine kinase inhibitan, patients with

recurrent or metastatic squamous cell cancer oh#fael and neck. J
Clin Oncol 2004; 22:77-85. [PMID 14701768]

10. Tan AR, Steinberg SM, Parr AL, Nguyen D, Yang SXarkers
in the epidermal growth factor receptor pathway ahkih toxicity
during erlotinib treatment. Ann Oncol 2008; 19:19%- [PMID
17878175]

11. National Cancer Institute. Common Terminology Créefor
Adverse Events v3.0 (CTCAE). CTEP: Cancer Therapallation
Program. Publish date August 9, 2006 Accessed datda2008.

12. Saif MW, Merikas |, Tsimboukis S, Syrigos K. Erluth-
induced skin rash. Pathogenesis, clinical signifiea and
management in pancreatic cancer patients. JOPactd@as (Online)
2008; 9:267-74. [PMID 18469438]

13. Lynch TJ Jr, Kim ES, Eaby B, Garey J, West DP, luacre
ME. Epidermal growth factor receptor inhibitor-asisted cutaneous
toxicities: an evolving paradigm in clinical managant. Oncologist
2007; 12:610-21. [PMID 17522250]

14. Genentech. Inc. Tarceva®. Highlights of Prescribing
Information. Accessed February 19, 2007.

15. Saif MW, Kim R. Incidence and management of cutaseo
toxicities associated with cetuximab. Expert Opirud Saf 2007,
6:175-82. [PMID 17367263]

16. Van Doorn R, Kirtschig G, Scheffer E, Stoof TJ, €iane G.
Follicular and epidermal alterations in patientsated with ZD1839
(Iressa), an inhibitor of the epidermal growth éacteceptor. Br J
Dermatol 2002; 147:598-601. [PMID 12207609]

17. Sipples R. Common side effects of anti-EGFR therapy
acneform rash. Semin Oncol Nurs 2006; 22(Suppi8i32 [PMID
16616284]

JOP. Journal of the Pancreas - http://www.jopliekaVol. 11, No. 2 - March 2010. [ISSN 1590-8577] 181



JOP. J Pancreas (Online) 2010 Mar 5; 11(2):176-182.

18. Sapadin AN, Fleischmajer R. Tetracyclines: nonaaotiid
properties and their clinical implications. J AmaicDermatol 2006;
54:258-65. [PMID 16443056]

19. Lacouture ME, Mitchell EP, Piperdi B, Pillai MV, 8arer H,
lannotti N, et al. Skin toxicity evaluation protdéeath panitumumab
(STEPP), a phase I, open-label, randomized tnaluating the
impact of a pre-emptive skin treatment regimenlan ®xicities and
quality of life in patients with metastatic colotakccancer. J Clin
Oncol 2010 Feb 8. [PMID 20142600]

20. Saif MW, Cohenuram M. Role of panitumumab in the

management of metastatic colorectal cancer. Climr€ctal Cancer
2006; 6:118-24. [PMID 16945167]

21. Boland WK, Bebb G. Nimotuzumab: a novel anti-EGFR

monoclonal antibody that retains anti-EGFR activityhile
minimizing skin toxicity. Expert Opin Biol Ther 200 9:1199-206.
[PMID 19624281]

22. Saltz LB, Meropol NJ, Loehrer PJ Sr, Needle MN, Koh

Mayer RJ. Phase |l trial of cetuximab in patientshwefractory
colorectal cancer that expresses the epidermaltgrfastor receptor.
J Clin Oncol 2004; 22:1201-8. [PMID 14993230]

23. Saltz LB, Rubin M, Hochster H, et al. Cetuximab QA225)
plus irinotecan (CPT-11) is active in CPT-11-refomg colorectal
cancer (CRC) that expresses epidermal growth faoctoeptor
(EGFR). Proc Am Soc Clin Oncol 2001; 20:3a. Abdtiac

24. Cunningham D, Humblet Y, Siena S, Khayat D, Bleipét,
Santoro A, et al. Cetuximab monotherapy and cetakinplus

irinotecan in irinotecan-refractory metastatic cetdal cancer. N
Engl J Med 2004; 351:337-45. [PMID 15269313]

25. Wacker B, Nagrani T, Weinberg J, Witt K, Clark Gagboni PJ.
Correlation between development of rash and effidacpatients
treated with the epidermal growth factor receptpogine kinase
inhibitor erlotinib in two large phase Ill studie€lin Cancer Res
2007;13:3913-21. [PMID 17606725]

26. Cedrés S, Prat A, Martinez P, Pallisa E, Sala Giréun J, et al.
Clinical surrogate markers of survival in advancezh-small cell
lung cancer (NSCLC) patients treated with secomdttHine
erlotinib. Lung Cancer 2009; 66:257-61. [PMID 19233]

27. Xiong HQ, Rosenberg A, LoBuglio A, Schmidt W, WoRA,

Deutsch J, et al. Cetuximab, a monoclonal antibzdgeting the
epidermal growth factor receptor, in combinatiorihwgemcitabine
for advanced pancreatic cancer: a multicenter phasel. J Clin

Oncol 2004; 22:2610-6. [PMID 15226328]

28. Kies M, Arquette MA, Nabell L, et al. Final repodf the
efficacy and safety of the anti-epidermal growtlttéa antibody
Cetuximab (IMC-C225), in combination with cisplatin patients
with recurrent squamous cell carcinoma of the haad neck
(SCCHN) refractory to cisplatin containing chemo#py. Proc Am
Soc Clin Oncol 2002; Abstract 925.

29. Kane B, Sands DZ. White paper: guidelines for tidaal use
of electronic mail with patients. J Am Med Informsgoc 1998;
5:104-11. [PMID 9452989]

JOP. Journal of the Pancreas - http://www.jopliekaVol. 11, No. 2 - March 2010. [ISSN 1590-8577] 182



