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T
he recent development of novel anti-cancer thera-
pies targeted to specific molecular pathways has led 
to increased survival and decreased systemic toxicity 
compared to traditional cytotoxic agents. Certuximab 

and panitumumab belong to a class of monoclonal antibodies 
specific to the epidermal growth factor receptor (EGFR) that 
are FDA-approved for the treatment of advanced squamous 
cell carcinoma of the head and neck (SCCHN) and metastatic 
colorectal cancer (mCRC) as monotherapy or in combina-
tion with chemotherapy and/or radiation treatment.1,2 These 
monoclonal antibodies are indicated for the treatment of 
EGFR-expressing, KRAS mutation-negative mCRC. Erlotinib is a 
small molecule tyrosine kinase inhibitor (TKI) that also targets 
the EGFR and is approved in the U.S. for the treatment of pan-
creatic cancer and non-small cell lung cancer.3 EGFR represents 
a therapeutic target due to its role in molecular pathways medi-
ating cellular proliferation, differentiation, and survival.4 If EGFR 
is overexpressed or constitutively active, its effects at the cellular 
level may explain its role in tumorigenesis.4,5 Therefore, EGFR 
inhibitors act to mitigate cancer-promoting EGFR signaling 
pathways in cell division, apoptosis, and angiogenesis, thereby 
impairing tumor growth.6

Cutaneous toxiCity
Skin toxicity is a frequently-reported side effect of monoclonal 
antibodies against the EGFR and TKIs in large, randomized 
controlled trials with these agents.1,2,3 Adverse effects typically 
reported include an acneiform rash, folliculitis, xerosis, pruritus, 
exfoliation, fissures, erythema, paronychia, hypertrichosis, and 
hyperpigmentation.1-3,7,8 While the EGFR is expressed in various 
tumors, it also plays specific roles in normal healthy epithelial 
cells of the skin. EGFR is expressed in keratinocytes located in 
specific layers of the epidermis, outer sheath cells in hair follicles, 
sebaceous glands of the pilosebaceous unit, dermal arteries, 
and eccrine sweat glands.9 Therefore, cutaneous toxicity may 

be caused by direct inhibition of the EGFR in healthy skin. 
This theory is supported by the observation that EGFR inhibi-
tion induces the expression of chemokines that enhance skin 
inflammation through leukocyte recruitment, vascular dilation, 
and edema.6,10,11 Activated neutrophils then release proteases 
that cause loss of epidermal intracellular attachments, basal 
keratinocyte degeneration, and damage to the basement mem-
brane.11 These events likely contribute to the development of 
papules and pustules characteristic of the acneiform eruption 
seen in EGFR inhibitor therapy. Finally, disruption in the skin 
barrier due to such inflammation may facilitate secondary bac-
terial infection of the typically sterile lesions.12,13

aCneiform eruption
Clinical Presentation. The acneiform eruption typically occurs 
after one week of treatment with the monoclonal antibodies 
and is usually seen in the seborrheic areas of skin including the 
face, scalp, neck, posterior auricular area, shoulders, and chest. 
Involvement of the lower trunk, extremities, and buttocks 
has been reported with worsening clinical progression of the 
rash.10,14 The eruption commonly presents as erythematous 
follicular papules and pustules without comedones. Additional 
features associated with the acne-like rash include telangiecta-
sias and pruritus, which is not characteristic of other types of 
drug-induced acne.10,14 The severity of skin eruptions ranges 
from grade 1 to grade 5 according to the earlier National 
Cancer Institute Common Toxicity Criteria version 2.0, National 
Cancer Institute Common Terminology Criteria for Adverse 
Events version 3.0 (NCI CTCAE v3.0), and current NCI CTCAE 
v4.0. Skin toxicity of grade 3 or higher during therapy is an 
indication for dose reduction or interruption, which may lead 
to reduced efficacy or loss of response to treatment. While 
spontaneous remission of the rash despite continued treatment 
has been reported, recrudescence following each infusion may 
occur, and partial resolution with continued administration can 
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also be seen.15,16 Therefore, preventing or adequately managing 
skin toxicity is necessary to ensure maximal therapeutic benefit 
and patient quality of life.17

The Burden of the Acneiform Eruption During EGFR-
inhibitor Treatment. The incidence and severity of the 
acneiform-like eruption differs between classes of EGFR inhibi-
tors.16,18 The monoclonal antibodies typically exhibit a more 
severe and widespread reaction compared to the TKIs.10,16 
Cetuximab has a reported severe skin toxicity of 12-20 percent 
as monotherapy, five percent to nine percent with adjunct 
chemotherapy and up to 50 percent in combination with 
radiation.7,15 As a result, nearly half of patients may require dose 
adjustments to cetuximab infusions during cancer treatment. 
An acneiform eruption of any severity has been reported in 75 
to 100 percent of patients undergoing cetuximab treatment.14 
In comparison, up to 35 percent of patients receiving panitu-
mumab monotherapy or combination therapy have reported 
severe skin toxicity.7,15 The incidence of an acneiform rash of 
any severity is 57 percent among patients treated with pani-
tumumab monotherapy, which is significantly less than with 
cetuximab treatment.15 Among all TKIs, grade 3 skin toxicity is 
significantly lower with a reported one percent to nine percent 
incidence rate in two recent systematic reviews.7,15

An acneiform rash of any severity may compromise con-
tinued treatment with EGFR inhibitors, according to survey 

data from US oncology practices. While adverse effects data 
from clinical trials and the experience of the oncology prac-
titioners surveyed support that a majority of patients experi-
ence a rash of grade 1 or 2, the survey results revealed that 
32 percent discontinued EGFR inhibitors completely due to 
a rash and 76 percent interrupted treatment for up to three 
weeks for skin toxicity.19 Despite this severity, oncology 
practitioners infrequently referred these patients to derma-
tologists: just eight percent referred a patient with skin tox-
icity to a dermatology clinic and some survey respondents 
reported concerns that dermatologists were not capable 
of providing effective therapeutic interventions for the skin 
toxicity.19 

Treatment of the Acneiform Eruption. While the cutaneous 
toxicities of EGFR inhibitors are well described in clinical trials 
and case reports, there is a paucity of primary studies examin-
ing regimens for the management of the acneiform eruption 
seen with these agents. Therefore, best practice guidelines for 
the prophylaxis and treatment of the acneiform eruption have 
been difficult to develop. In 2011, the first-generation expert 
opinion recommendations from the Multinational Association 
for Supportive Care in Cancer (MASCC) Skin Toxicity Study 
Group panel were published to guide clinicians in the preven-
tion and management of the EGFR inhibitor-associated skin 
toxicity.20

Table 1. acneiform erupTion: prophylaxis and TreaTmenT consideraTions

EGFR Inhibitor Therapy Duration Outcome Study Type

Cetuximab Minocycline 100mg daily21 8 weeks, prophylaxis Decreased lesion count* RCT

Nadifloxacin and Prednicarbate 
cream22

6 weeks, treatment Skin Score (character and 
extent of lesions)**

Uncontrolled trial

Vitamin K1 0.1% containing cream7 8 weeks, prophylaxis Incidence and severity of skin 
toxicity***

Uncontrolled trial

Panitumumab Doxycycline 100mg twice daily, 
Hydrocortisone 1% cream daily, 
sunscreen, and skin moisturizer17

6 weeks, prophylaxis Decreased grade 2 or greater 
skin toxicity*

RCT

All Alcohol-free skin emollients, avoid-
ance of hot, frequent, or lengthy 
showers, sun avoidance and broad-
spectrum sunscreen use15

Prior to and during 
treatment, prophy-
laxis

Decrease skin toxicity N/A

Alclometasone 0.05% cream daily, 
Fluocinonide 0.05% cream twice 
daily20

NR, treatment Decrease lesion count N/A

*Statistically significant at endpoint of treatment                   **Significant decrease in severity reported however, severity not specified
***No grade 3 or 4 skin rashes compared with a 20% incidence for first-line therapy in mCRC  
EGFR = Epidermal growth factor receptor; N/A = Not applicable; NR = Not reported



August 2013  PRACtICAL DERMAtOLOgY  39 

CliniCal FoCus

Prior to the start of EGFR inhibitor therapy, designing a 
prophylactic management plan incorporating lifestyle modi-
fications and providing patient education is recommended. 
Specific interventions include using a thick, alcohol-free emol-
lient as a skin moisturizer, avoidance of hot, frequent, or lengthy 
showers, and the use of a broad-spectrum sunscreen and sun 
avoidance.15,18

Oral antibiotics, topical vitamin A derivatives, topical immu-
nomodulators, topical steroids, and sunscreen have been 
evaluated in randomized controlled trials for prophylaxis and 
treatment of cutaneous toxicities associated with EGFR inhibi-
tors. Cetuximab-induced cutaneous toxicity was significantly 
decreased with prophylactic minocycline 100mg daily compared 
to placebo during the first eight weeks of treatment while topical 
tazatorene 0.05% in the same cohort of patients was not supe-
rior to placebo in reducing lesion counts on the face after eight 
weeks.21 Minocycline prophylaxis prevented the development of 
severe acneiform rashes, and fewer patients reported moderate-
to-severe itch during the initial eight weeks of cetuximab treat-
ment.15 In a second trial for patients initiated on cetuximab 
treatment, prophylactic topical pimecrolimus 1% applied to 
the face significantly reduced lesion count after five weeks of 
twice-daily treatment. Interestingly, the total lesion counts of 
both sides of the face decreased significantly by the endpoint 
at five weeks so the results were determined to not be clinically 
relevant.7 Panitumumab related cutaneous toxicity of grade 2 
or higher was significantly decreased after a six-week regimen of 
prophylactic oral doxycycline 100mg twice daily, topical hydro-
cortisone 1% once daily, sunscreen, and skin moisturizer com-
pared to sunscreen and skin moisturizer alone.17 Management 
of non-specified EGFR inhibitor toxicity was not significantly dif-
ferent with the use of prophylactic oral tetracycline 500mg twice 
daily for four weeks or SPF 60 sunscreen applied twice daily for 
four weeks.7 The MASCC Skin Toxicity Study Group published 
Grade A recommendations for prophylactic systemic minocy-
cline and doxycycline 100mg daily for up to eight weeks after 
initiating EGFR-inhibitor therapy.20 Patients may benefit from 
medium- to high-potency topical corticosteroids such as alclo-
metasone 0.05% cream daily or fluocinonide 0.05% cream twice 
daily for the treatment of the acneiform eruption.20

Novel therapies for the management of skin toxicity have 
been investigated in uncontrolled studies and case reports. A 
trial of nadifloxacin and prednicarbate cream for the treatment 
of facial lesions in patient undergoing cetuximab treatment was 
reported to significantly improve the severity of skin toxicity at 
one, two, and six weeks when assessed using the Skin Score.22 A 
0.1% Vitamin K1 containing cream was evaluated for prophy-
laxis of skin toxicity during the first eight weeks of cetuximab 
plus chemotherapy for the treatment of mCRC. After the eight 
week treatment period, no grade 3 or grade 4 toxicities were 
seen and just 65 percent of patients experienced any grade of 

skin toxicity.7 Regenecare gel, a mixture of lidocaine, marine col-
lagen, aloe vera, and sodium alginate, applied prophylactically 
to the right side of the face for one week in patients treated 
with various EGFR inhibitors was reported to improve itch 
on the treated side.7 However, the authors did not report any 
other objective measures of improvement in skin toxicity. In 
a recent case series, topical recombinant human epidermal 
growth factor (rhEGF) spray was investigated for the treatment 
of acneiform lesions in patients receiving TKIs.23 Two patients 
on erlotinib who developed an acneiform rash that was not 
responsive to topical steroids or oral minocycline were treated 
for four weeks with topical rhEGF twice daily. At the conclusion 
of therapy, both patients had significant improvement in the 
number of pustules and flattening of remaining lesions.23 

The prevention and treatment of secondarily infected skin 
lesions is discussed in an expert opinion article based on clini-
cal experience and available clinical trials. Intranasal mupirocin 
is recommended for prevention of secondary infection and a 
short course of oral antibiotics in the tetracycline class may be 
effective for secondarily infected skin.24 

Agents that are discouraged in the management of skin tox-
icity have also been reported in expert opinion recommenda-
tions.15 Topical medications that are traditionally used in acne 
treatment, including benzoyl peroxide, have not been shown to 
be efficacious in the treatment acneiform eruptions caused by 
EGFR inhibitors and may worsen dry skin, irritation, and burn-
ing associated with this adverse side effect.24 

Consensus guidelines have recently been published for the 
management of an acneiform eruption coexisting with radia-
tion dermatitis in patients with SCCHN undergoing combina-
tion radiotherapy and EGFR inhibitor treatment have been 
published, which is particulatly helpful for an acneiform erup-
tion that coexists with a grade 2 or higher radiation dermatitis.25

ConClusion
Cutaneous toxicity with EGFR inhibitor treatment is a common 
adverse effect that may affect a patient’s ability to continue 
anti-cancer treatment and can negatively affect a patient’s 
quality of life. Management strategies for prophylaxis and treat-
ment of the acneiform eruption associated with these EGFR 
inhibitors have been evaluated in a limited number of random-
ized controlled trials without comparable or consistent results. 
Interventions to prevent and treat EGFR inhibitor-induced skin 
toxicity are needed and can be best investigated with further 
large, randomized studies for each class of EGFR inhibitors. 
The available data suggests that oral tetracyclines may have 
therapeutic benefit in preventing acneiform eruptions dur-
ing treatment with the monoclonal antibodies (Table 1). A 
multi-disciplinary team of dermatologists and oncologists may 
optimize patient care during EGFR inhibitor treatment through 
surveillance and management of cutaneous skin reactions. 
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Increased awareness of the skin toxicities associated with these 
targeted therapeutics by dermatologists is necessary to accu-
rately diagnose and treat these patients. n

Elizabeth Brezinski, BA is a fourth 
year medical student at the University of 
California Davis, School of Medicine.

Peter A. Lio, MD is a Clinical 
Assistant Professor in the Department of 
Dermatology & Pediatrics at Northwestern University, 
Feinberg School of Medicine.

Jonathan Cotliar, MD is an Associate Professor of 
Dermatology at Northwestern University, Feinberg 
School of Medicine.

1. Erbitux (certuximab) package insert; ImClone LLC, New York, N.Y. and Bristol-Myers Squibb Company, Princeton, N.J., 2004.
2. Vectibix (panitumumab) package insert; Amgen Inc, Thousand Oaks, Calif, 2006.
3. Tarceva (erlotinib) package insert; Genentec, Inc., South San Francisco, Calif., and OSI Pharmaceuticals Inc., Melville, N.Y., 2007.
4. Castillo L, Etienne-Grimaldi MC, Fischel JL, Formento P, Magne N, Milano G. Pharmacological background of EGFR targeting. Annals 
of Oncology 2004 Jul; 15(7): 1007-12. [PMID:15205192]
5. Pavelic K, Banjac Z, Pavelic J, Spaventi S. Evidence for a role of EGF receptor in the progression of human lung carcinoma. Anticancer 
Research 1993 Jul-Aug; 13(4): 1133-7. [PMID:8394672]
6. Woodworth CD, Michael E, Marker D, Allen S, Smith L, Nees M. Inhibition of the epidermal growth factor receptor increases 
expression of genes that stimulate inflammation, apoptosis, and cell attachment. Molecular Cancer Therapeutics 2005 Apr; 4(4): 650-8. 
[PMID:15827339]
7. Baas J, Krens LL, Guchelaar HJ, et al. Recommendations on management of EGFR inhibitor-induced skin toxicity: a systematic review. 
Cancer Treatment Reviews 2012 Aug; 38(5): 505-14. [PMID:22100458]
8. Van Cutsem E, Peeters M, Siena S, et al. Open-label phase III trial of panitumumab plus best supportive care compared with best 
supportive care alone in patients with chemotherapy-refractory metastatic colorectal cancer. Journal of Clinical Oncology 2007 May; 
25(13): 1658-64. [PMID:17470858]
9. Nanney LB, Magid M, Stoscheck CM, King LE, Jr. Comparison of epidermal growth factor binding and receptor distribution in normal 
human epidermis and epidermal appendages. Journal of Investigative Dermatology 1984 Nov; 83(5): 385-93. [PMID:6092481]
10. Segaert S, Van Cutsem E. Clinical signs, pathophysiology and management of skin toxicity during therapy with epidermal growth 
factor receptor inhibitors. Annals of Oncology 2005 Sept; 16(9): 1425-33. [PMID:16012181]
11. Lacouture ME. Mechanisms of cutaneous toxicities to EGFR inhibitors. Nature Reviews Cancer 2006 Oct; 6(10): 803-12. 
[PMID:16990857]
12. Amitay-Laish I, David M, Stemmer SM. Staphylococcus coagulase-positive skin inflammation associated with epidermal 
growth factor receptor-targeted therapy: an early and a late phase of papulopustular eruptions. Oncologist 2010; 15(9): 1002-8. 
[PMID:20709888]
13. Eilers RE, Gandhi M, Patel JD, et al. Dermatologic infections in cancer patients treated with epidermal growth factor receptor inhibitor 
therapy. Journal of the National Cancer Institute 2010 Jan; 102(1): 47-53. [PMID:20007525]
14. Hu JC, Sadeghi P, Pinter-Brown LC, Yashar S, Chiu MW. Cutaneous side effects of epidermal growth factor receptor inhibitors: 
clinical presentation, pathogenesis, and management. Journal of the American Academy of Dermatology 2007 Feb; 56(2): 317-26. 
[PMID:17141360]
15. Balagula Y, Garbe C, Myskowski PL, et al. Clinical presentation and management of dermatological toxicities of epidermal growth 
factor receptor inhibitors. International Journal of Dermatology 2011 Feb; 50(2): 129-46. [PMID:21244375]
16. Jacot W, Bessis D, Jorda E, et al. Acneiform eruption induced by epidermal growth factor receptor inhibitors in patients with solid 
tumours. British Journal of Dermatology 2004 Jul; 151(1): 238-41. [PMID:15270903]
17. Lacouture ME, Mitchell EP, Piperdi B, et al. Skin toxicity evaluation protocol with panitumumab (STEPP), a phase II, open-label, 
randomized trial evaluating the impact of a pre-Emptive Skin treatment regimen on skin toxicities and quality of life in patients with 
metastatic colorectal cancer. Journal of Clinical Oncology 2010 Mar; 28(8): 1351-7. [PMID:20142600]
18. Melosky B, Burkes R, Rayson D, Alcindor T, Shear N, Lacouture M. Management of skin rash during EGFR-targeted monoclonal 
antibody treatment for gastrointestinal malignancies: Canadian recommendations. Current Oncology 2009 Jan; 16(1): 16-26. 
[PMID:19229368]
19. Boone SL, Rademaker A, Liu D, Pfeiffer C, Mauro DJ, Lacouture ME. Impact and management of skin toxicity associated with anti-
epidermal growth factor receptor therapy: survey results. Oncology 2007; 72(3-4): 152-9. [PMID:18160805]
20. Lacouture ME, Anadkat MJ, Bensadoun RJ, et al. Clinical practice guidelines for the prevention and treatment of EGFR inhibitor-
associated dermatologic toxicities. Supportive Care in Cancer 2011 Aug; 19(8): 1079-95. [PMID:21630130]
21. Scope A, Agero AL, Dusza SW, et al. Randomized double-blind trial of prophylactic oral minocycline and topical tazarotene for 
cetuximab-associated acne-like eruption. Journal of Clinical Oncology 2007 Dec; 25(34): 5390-6. [PMID:18048820]
22. Katzer K, Tietze J, et al. Topical therapy with nadifloxacin cream and prednicarbate cream improves acneiform eruptions caused by 
the EGFR-inhibitor cetuximab - A report of 29 patients. European Journal of Dermatology 2010 Jan-Feb; 20(1): 82-4. [PMID:1979703]
23. Shin JU, Park JH, Cho BC, Lee JH. Treatment of epidermal growth factor receptor inhibitor-induced acneiform eruption with topical 
recombinant human epidermal growth factor. Dermatology 2012; 225(2): 135-40. [PMID:23006507]
24. Perez-Soler R, Delord JP, Halpern A, et al. HER1/EGFR inhibitor-associated rash: future directions for management and investigation 
outcomes from the HER1/EGFR inhibitor rash management forum. Oncologist 2005 May; 10(5): 345-56. [PMID:15851793]
25. Bernier J, Bonner J, Vermorken JB, et al. Consensus guidelines for the management of radiation dermatitis and coexisting acne-like 
rash in patients receiving radiotherapy plus EGFR inhibitors for the treatment of squamous cell carcinoma of the head and neck. Annals of 
Oncology 2008 Jan; 19(1): 142-9. [PMID:17785763]


