
I N N O V A T I V E  S K I N C A R E ®         |    i S  C L I N I C A L ®
  

8 1 8 . 6 3 8 . 8 7 5 8    8 1 8 . 6 3 8 . 8 7 6 8  F A X    w w w . i S C L I N I C A L . c o m

All materials contained on this document are protected by United States copyright law. You may not modify, remove, delete, publish, transmit, reproduce or in any way exploit the content of this document, in whole or in part.
 © 2007 Science of Skincare, LLC. All rights reserved.

C
H

E
M

O
T

H
E

R
A

P
Y

 A
N

D
 R

A
D

IO
T

H
E

R
A

P
Y

 E
F

F
E

C
T

S
 O

N
 T

H
E

 S
K

IN

CHEMOTHERAPY AND RADIOTHERAPY EFFECTS ON THE SKIN
P r e p a r e d  b y :  C h a r l e n e  D e H a v e n ,  M D ,  F A C E P ,  C l i n i c a l  D i r e c t o r

continues.  Although some acneiform lesions are common in most patients receiving this group of drugs, 
it is severe in a minority of patients and rarely results in discontinuation of the chemotherapy.  

 Rashes are also common with the tyrosine kinase signal transduction inhibitors such as imatinib.  
Some type of rash occurs in as many as 90% of patients on the higher doses.

 Beau’s lines are transverse lines seen in nails.  Beau’s lines can be seen with chemotherapy or 
other critical illness.  The cycles of chemotherapy correspond to the width of the lines in the nail.  Many 
chemotherapy drugs can cause pigmentary changes, bands or lines in the nails.

 Oncholysis refers to a lifting up of the nail from the nail bed.  It is most commonly seen with 
paclitaxel and docetaxel but also with cyclophosphamide, doxorubicin, 5-FU, hydroxyurea and the 
combination of bleomycin plus vinblastine.

 Inflammatory changes around the nail even leading to paronychia (an infection adjacent to the nail) 
can be seen with EGF inhibitors such as gefitinib and cetuximab.  The taxanes (paclitaxel, docetaxel) can 
also be associated with paronychia.

 Acral erythema or hand-foot syndrome is an erythema of palms and/or soles that can be associated 
with chemotherapy.  It can be quite painful and can even result in blistering and sloughing of skin.  It 
may respond to decreasing the dose of the agent.

 Photosensitivity can be seen with many chemotherapy drugs.  A phototoxic reaction is a type of 
allergic response seen on sun exposure and consists of edema, redness, pain and tenderness in 
solar-exposed areas.  Phototoxic reactions may ultimately result in permanent hyperpigmentation as they 
are associated with blistering and severe skin damage.  Methotrexate can cause a photoenhancement in 
which giving the drug several days after sunburn causes the sunburn to reappear.  

 In patients with autoimmune disorders such as scleroderma or lupus, administration of a 
chemotherapy agent can result in the appearance of a circular red scaly rash.  This is related to the drug 
but also involves the autoimmune process itself.

 Radiation therapy also often results in dramatic changes in the skin.  These depend on the total 
dose, size of the port (area over which the radiation is administered), depth of penetration (i.e. how close 
to skin).  Changes of radiation dermatitis may be acute or chronic.  Acute changes consist of erythema, 
irritation, pain or local dermal swelling.  Chronic radiation dermatitis can result in scarring, thinning of the 
skin, telangiectasias, increased sensitivity to other agents or environmental insults.  The pathogenesis of 
radiation dermatitis is free radical damage to cells of the skin.  Therapeutic effects of radiation therapy 
are also on a free radical mechanism.  With radiation therapy for carcinoma of the breast, the severity of 
radiation dermatitis tends to increase with breast size greater than a D cup; this may relate to overall 
port size required.  Considering all patients who receive radiation therapy for carcinoma of the breast, as 
many as 90% may experience some degree of radiation dermatitis.  

 Radiation recall dermatitis occurs in a previously irradiated area of skin that develops marked 
inflammation after chemotherapy is given.  Radiation recall dermatitis has been described with 
dactinomycin.  It is more likely with higher doses of chemotherapy and usually occurs with the first dose.  
IV chemotherapy is more likely to cause this than oral medicines perhaps because IV doses result in 



I N N O V A T I V E  S K I N C A R E ®         |    i S  C L I N I C A L ®
  

8 1 8 . 6 3 8 . 8 7 5 8    8 1 8 . 6 3 8 . 8 7 6 8  F A X    w w w . i S C L I N I C A L . c o m

All materials contained on this document are protected by United States copyright law. You may not modify, remove, delete, publish, transmit, reproduce or in any way exploit the content of this document, in whole or in part.
 © 2007 Science of Skincare, LLC. All rights reserved.

C
H

E
M

O
T

H
E

R
A

P
Y

 A
N

D
 R

A
D

IO
T

H
E

R
A

P
Y

 E
F

F
E

C
T

S
 O

N
 T

H
E

 S
K

IN

CHEMOTHERAPY AND RADIOTHERAPY EFFECTS ON THE SKIN
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more rapid and higher blood levels.  However, the radiation recall dermatitis from oral agents tends to 
last longer than that from IV chemotherapy.  It has been described in association with tamoxiphen.  

 Radiation sensitization (also termed radiation enhancement) occurs in the 
radiation therapy field and within 1-2 weeks after the chemotherapy is given.  The skin changes appear 
the same as that for radiation recall dermatitis and consist of redness, edema, superficial sloughing of 
skin and superficial ulcerations.

 Considerable emphasis should also be given to the pronounced effects caused on the psyche 
through physical effects in the skin from chemotherapy and radiation therapy.  The diagnosis and 
treatment of cancer often corresponds with one of the most difficult times in the patient’s life.  Since the 
patient’s external appearance is determined in large part by their skin, any deterioration in their skin as 
perceived by the patient can worsen depression and self-concept, leading to the exacerbation of 
emotional difficulties.  Furthermore, the occurrence of depression has been clearly linked to 
accompanying decreases in immunity.  Improving self-concept by treating skin effects associated with  
cancer treatment can lift depression.  This improves immune response and increases resistance to all 
types of disease particularly infections and the cancer itself.  The impact of these skin changes should 
not be minimized and every effort should be made to assist the patient in this regard, both with 
understanding of the processes involved as well as their treatment.      
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SKIN REACTIONS FOUND
WITH CHEMOTHERAPY GENERAL CLASS OF REACTION     

    
DRUG CLASS OR NAME 

    

 Hyperpigmentation of  
 solar-exposed skin 
   
 Hyperpigmentation in  
 areas of pressure or injury 
   
 Drug secreted in  
 sweat may induce  
 pigmentation 
   
 Scalp   
 hyperpigmentation 
   
Rashes   
  
 Generalized rash of  
 hands and feet 
   
 
 Acneiform rash 
   
   
  
 Acral erythema  
 "hand-foot syndrome" 
   
Nail changes  
   
 Beau's lines 
   
   
 Oncholysis 
   
 
 
 Nail inflammation 
   

Light-related reactions 
   
 Photo-enhancement 
   
   
 Photosensitivity 
   
   
 Phototoxicity 
   

Sun-exposed areas only   
  

Injured skin only although inciting injury may be mild 
    

Under areas where adhesive tape applied and skin sweats 
    

Circular hyperpigmented areas in scalp  
   

Usually localized but can become more generalized 
    

Papules and pustules similar to acne although this rash 
contains NO comedones, commonly involves face and 
also back, upper chest   
  
Erythema of hands and feet   
  

Transverse lines in nails ails, bands correspond to when 
drug was given or time when critical illness occurs 
    
Nail lifts up from base   
  

Inflammatory changes around nail including paronychia 
    

Drug given several days after a sunburn causes sunburn 
to re-appear in that area   
  
Patient more sensitive to sun in solar-exposed areas and 
may develop severe sunburn   
  
Allergic response on solar-exposed areas may be severe 
with edema, erythema, severe pain, blistering--if ering 
severe can result in permanent hyperpigmentation 
    

Daunorubicin  

Cisplatin, hydroxyurea, bleomycin

Docetaxel, thiotepa, ifosfamide

Daunorubicin

Tyrosine kinase signal transduction 
inhibitors (occurs with 50% of patients 
of higher doses of imatinib)

EGFR (epidermal growth factor 
receptor) inhibitors (cetuximab, 
efitinib)

Various chemotherapy drugs

Any chemotherapy agent or critical 
illness

Paclitaxel, docetaxel, cyclophosph-
amide, doxorubicin, 5-FU, hydroxyurea, 
combination of vinblastine+bleomycin

EGFR (epidermal growth factor 
receptor) inhibitors (cetuximab,
gefitinib), taxanes (docetaxel)

Many drugs

Many drugs

Many drugs

(...continued)
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SKIN REACTIONS IN CHEMOTHERAPY & RADIATION THERAPY IN COMBINATION

SKIN REACTIONS IN RADIATION THERAPY ALONE

SKIN REACTIONS FOUND
WITH CHEMOTHERAPY GENERAL CLASS OF REACTION     

    
DRUG CLASS OR NAME 

    

Radiation recall dermatitis 
  
   

Radiation enhancement--also termed 
Radiation sensitization dermatitis

Acute radiation dermatitis 
 
  
  
Chronic radiation dermatitis 
   
 

Previously irradiated area develops severe inflammation 
which can result in necrosis (skin sloughing) and scarring 
   

Occurs in previously irradiated skin within 1-2 weeks post- 
CTx with erythema, edema, superficial ulcerations,  
superficial skin sloughing

     
Immediate dermatitis occurring in radiated areas with 
erythema, pain, dermal swelling, itching  
   
    
Long-term effects of radiation therapy in port area with 
thinning of skin, scarring and contractures, telangiectasias, 
long-term skin sensitivity to irritants & environmental 
agents     
     
    

Tamoxiphen, dactinomycin (usually 
occurs with first dose of CTx or with 
higher doses, usually occurs with IV 
CTx rather than oral)  
 
Multiple CTx drugs

   
Can occur with all radiation therapy 
Mechanism is free radical damage 
to tissue   
 
Can occur with all radiation therapy 
Mechanism is free radical damage 
to tissue   
Severity depends on port size and 
total dose   
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