
CONTINUING MEDICAL EDUCATION

Cutaneous reactions to chemotherapeutic drugs
and targeted therapies for cancer

Part I. Conventional chemotherapeutic drugs

Claire Marie Reyes-Habito, MD,a and Ellen K. Roh, MDb

Laguna, Philippines, and Boston, Massachusetts

CME INSTRUCTIONS

The following is a journal-based CME activity presented by the American Academy of

Dermatology and is made up of four phases:

1. Reading of the CME Information (delineated below)

2. Reading of the Source Article

3. Achievement of a 70% or higher on the online Case-based Post Test

4. Completion of the Journal CME Evaluation

CME INFORMATION AND DISCLOSURES

Statement of Need:

The American Academy of Dermatology bases its CME activities on the Academy’s

core curriculum, identified professional practice gaps, the educational needs which

underlie these gaps, and emerging clinical research findings. Learners should reflect

upon clinical and scientific information presented in the article and determine the

need for further study.

Target Audience:

Dermatologists and others involved in the delivery of dermatologic care.

Accreditation

The American Academy of Dermatology is accredited by the Accreditation Council

for Continuing Medical Education to provide continuing medical education for

physicians.

AMA PRA Credit Designation

The American Academy of Dermatology designates this journal-based CME activity

for a maximum of 1 AMA PRA Category 1 Credits�. Physicians should claim only the

credit commensurate with the extent of their participation in the activity.

AAD Recognized Credit

This journal-based CME activity is recognized by the American Academy of

Dermatology for 1 AAD Credit and may be used toward the American Academy of

Dermatology’s Continuing Medical Education Award.

Disclaimer:

The American Academy of Dermatology is not responsible for statements made by

the author(s). Statements or opinions expressed in this activity reflect the views of the

author(s) and do not reflect the official policy of the American Academy of

Dermatology. The information provided in this CME activity is for continuing

education purposes only and is not meant to substitute for the independent medical

judgment of a healthcare provider relative to the diagnostic, management and

treatment options of a specific patient’s medical condition.

Disclosures

Editors

The editors involved with this CME activity and all content validation/peer reviewers

of this journal-based CME activity have reported no relevant financial relationships

with commercial interest(s).

Authors

The authors of this journal-based CME activity have reported no relevant financial

relationships with commercial interest(s).

Planners

The planners involvedwith this journal-based CME activity have reported no relevant

financial relationships with commercial interest(s). The editorial and education staff

involved with this journal-based CME activity have reported no relevant financial

relationships with commercial interest(s).

Resolution of Conflicts of Interest
In accordance with the ACCME Standards for Commercial Support of CME, the

American Academy of Dermatology has implemented mechanisms, prior to the

planning and implementation of this Journal-based CME activity, to identify and

mitigate conflicts of interest for all individuals in a position to control the content of

this Journal-based CME activity.

Learning Objectives

After the completing this learning activity, participants should be able to identify the

mechanism of action of conventional chemotherapeutic drugs, recognize cutaneous

reactions from conventional chemotherapeutic drugs, and plan the appropriate

management of cutaneous reactions.

Date of release: August 2014

Expiration date: August 2017

� 2014 by the American Academy of Dermatology, Inc.

http://dx.doi.org/10.1016/j.jaad.2014.04.014

Technical requirements:

American Academy of Dermatology:
d Supported browsers: FireFox (3 and higher), Google Chrome (5 and higher),

Internet Explorer (7 and higher), Safari (5 and higher), Opera (10 and higher).
d JavaScript needs to be enabled.

Elsevier:

Technical Requirements

This website can be viewed on a PC or Mac. We recommend a minimum of:
d PC: Windows NT, Windows 2000, Windows ME, or Windows XP
d Mac: OS X
d 128MB RAM
d Processor speed of 500MHz or higher
d 800x600 color monitor
d Video or graphics card
d Sound card and speakers

Provider Contact Information:

American Academy of Dermatology

Phone: Toll-free: (866) 503-SKIN (7546); International: (847) 240-1280

Fax: (847) 240-1859

Mail: P.O. Box 4014; Schaumburg, IL 60168

Confidentiality Statement:

American Academy of Dermatology: POLICY ON PRIVACY AND

CONFIDENTIALITY

Privacy Policy - The American Academy of Dermatology (the Academy) is

committed to maintaining the privacy of the personal information of visitors to its

sites. Our policies are designed to disclose the information collected and how it will

be used. This policy applies solely to the information provided while visiting this

website. The terms of the privacy policy do not govern personal information

furnished through any means other than this website (such as by telephone or mail).

E-mail Addresses and Other Personal Information - Personal information such as

postal and e-mail address may be used internally for maintaining member records,

marketingpurposes, andalerting customersormembersof additional services available.

Phone numbers may also be used by the Academy when questions about products or

services ordered arise. The Academywill not reveal any information about an individual

user to third parties except to comply with applicable laws or valid legal processes.

Cookies - A cookie is a small file stored on the site user’s computer orWeb server and

is used to aid Web navigation. Session cookies are temporary files created when a

user signs in on the website or uses the personalized features (such as keeping track

of items in the shopping cart). Session cookies are removed when a user logs off or

when the browser is closed. Persistent cookies are permanent files and must be

deleted manually. Tracking or other information collected from persistent cookies or

any session cookie is used strictly for the user’s efficient navigation of the site.

Links - This site may contain links to other sites. The Academy is not responsible for

the privacy practices or the content of such websites.

Children - This website is not designed or intended to attract children under the age

of 13. The Academy does not collect personal information from anyone it knows is

under the age of 13.

Elsevier: http://www.elsevier.com/wps/find/privacypolicy.cws_home/

privacypolicy

203.e1

Delta:1_given name
Delta:1_surname
http://dx.doi.org/10.1016/j.jaad.2014.04.014
http://www.elsevier.com/wps/find/privacypolicy.cws_home/privacypolicy
http://www.elsevier.com/wps/find/privacypolicy.cws_home/privacypolicy


Conventional chemotherapy continues to be an important part of cancer management, but may cause
various cutaneous reactions because it disturbs specific cell cycle phases. The alkylating agents
cyclophosphamide, ifosfamide, and thiotepa can produce hyperpigmentation, while hypersensitivity
reactions can be seen with platinum alkylating agents. Antimetabolites vary in reactions from
exanthematous to bullous skin lesions. 5-fluorouracil and its derivatives and liposomal doxorubicin and
daunorubicin are characteristically known to cause hand-foot syndrome, while bleomycin can cause
fibrosis and flagellate dermatitis. Several hypersensitivity reactions may also occur from mitotic inhibitors
and topoisomerase inhibitors. These different characteristic presentations are important to dermatologists
in identifying the correct diagnosis and management for the cancer patient. ( J Am Acad Dermatol
2014;71:203.e1-12.)

Key words: cancer; chemotherapy; cutaneous reactions; cytotoxic therapy; drug hypersensitivity; rash.

Cancer therapy has always been a challenging
focus in clinical medicine and research.
Traditionally, chemotherapeutic drugs have worked
by disrupting specific phases of the cell cycle in
actively dividing cancer cells (Table I).1 In doing so,
it can cause multiple side effects, with the skin being
one of the most commonly affected organs,
manifesting as dermatitis, alopecia, stomatitis, and
other adverse reactions. Characteristics of these
cutaneous reactions vary depending on the
chemotherapeutic drug. Identification of these
reactions is important to both dermatologists and
oncologists so that appropriate management and
uninterrupted chemotherapy may be provided to
cancer patients.

ALKYLATING AGENTS
Key points
d Self-limiting hyperpigmentation may occur
with alkylating agents, especially in
occluded areas with the use of ifosfamide
and thiotepa

d Type I immunoglobulin Eemediated hyper-
sensitivity reactions can occur with
platinum agents

Cyclophosphamide, ifosfamide, and thiotepa
Classical alkylating agents attach an alkyl group to

the guanine base of DNA, and are used to treat
leukemia, lymphoma, Hodgkin disease, multiple
myeloma, sarcoma, and cancers of the lung, breast,
and ovary.1 All can be administered intravenously,
though cyclophosphamide also has an oral option,
and thiotepa an intracavitary protocol.

Hyperpigmentation. Cyclophosphamide can
cause hyperpigmented patches after 4 weeks of
therapy that fade within 6 to 12 months after
discontinuation. These patches can appear on
the palms, soles, nails, teeth and, rarely, the
gingiva. Nails can have diffuse, longitudinal, or
transverse pigmentation, and may also present
with onychodystrophy, onycholysis, Beau lines,
or Muehrke lines.2,3 Hyperpigmentation from
ifosfamide often occurs in the flexural areas, on
the hands, feet, and scrotum, and under occlusive
dressings. Large areas of the trunk may also be
affected in severe cases. This discoloration can
occur after a single course or many months of
therapy, and has a more unpredictable course than
that from cyclophosphamide. Some cases may
experience fading despite continued treatment,
whereas others may persist even after completing
treatment.2,4,5

Like ifosfamide, thiotepa can produce hyperpig-
mentation under occluded areas. Other commonly
reported cutaneous side effects include erythema,
desquamation, and pruritus.6 Horn et al7 found that
thiopeta is excreted in sweat, and it has been
postulated that this mechanism is responsible for
the drug’s toxicity.

Abbreviations used:

5-FU: 5-flurouracil
CLL: chronic lymphocytic leukemia
HFS: handefoot syndrome
NHL: non-Hodgkin lymphoma
NSCLC: nonesmall cell lung carcinoma
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