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Abstract. More than 80% of patients treated with cetuximab 
develop an acneiform follicular skin exanthema. Grade  3 
exanthema develops in 9-19% of these cases, bearing the risk 
of cetuximab dose-reduction or cessation. We retrospectively 
analysed a cohort of 20 patients treated with cetuximab and an 
in-house reactive skin protocol upon development of an exan-
thema. The reactive skin protocol was built up as follows: grade 
1 exanthema: topical cleansing syndet (Dermowas®) + topical 
metronidazole cream (Rosiced®); grade 2 exanthema: grade 1 
treatment + oral minocycline 50  mg twice per day; grade  3 
exanthema: grade 2 treatment + topical corticoid (Dermatop®) 
+ topical nadifloxacin (Nadixa®). As soon as a grade 3 had 
improved to a grade less than or equal to 2, the application 
of the topical corticoid was ceased. During the initial 12 
weeks of therapy with cetuximab, all patients developed a 
skin exanthema (20/20; 100%). Of these, 2 patients (10%) 
developed a grade 3 exanthema, 10 patients (50%) experienced 
a grade 2 and 8 patients (40%) a grade 1 exanthema. Time to 
onset ranged from 1 to 4 weeks, with the average time to onset 
being 2.8 weeks. Applying the reactive skin protocol after 
the first occurrence of an exanthema, the grade of exanthema 
was downgraded as follows: no patients (0%) had a persisting 
grade 3 exanthema, while only 2 patients (10%) experienced a 
persisting grade 2 exanthema and 8 patients (40%) a persisting 
grade 1 exanthema. In the majority of cases (10 patients; 50%), 
the reactive skin protocol completely controlled the exanthema 
(grade 0). The average time to exanthema reduction by one 
grade was 9.5 days. No dose reductions of cetuximab were 

necessary. Cetuximab-induced skin exanthema is effectively 
managed by applying our reactive protocol. The simple 
protocol is based on a topical cleansing syndet and topical 
metronidazole and is to be intensified by the addition of oral 
minocycline, a topical corticoid and topical nadifloxacine, in 
cases of high-grade exanthema. More comprehensive results 
are expected from a prospective study with higher patient 
numbers that is currently being planned. 

Introduction 

Epidermal growth factor receptor (EGFR) inhibitors are 
used as highly effective therapies for diverse tumour enti-
ties, including colorectal, head and neck, non-small cell lung 
and pancreatic cancers, among other malignancies (1-5). 
Although EGFR inhibitors, such as cetuximab, are generally 
well tolerated and do not increase the classical adverse events 
of chemotherapy, they induce a skin exanthema that occurs 
in more than 80% of patients (1,4). While the exanthema has 
an acneiform appearance, its origin is nonetheless follicular 
(5). This follicular acneiform exanthema presents itself as 
maculae, papulae or small pustulae occurring on the face, 
décolleté or back, and may be accompanied by symptoms, 
such as burning or itching. 

Time to onset is between 2 and 3 weeks after the first 
application of the EGFR inhibitor. While the majority of 
patients develop only mild exanthemas (grades 1 or 2), 9-19% 
of patients experience severe exanthemas (grades 3 or 4). More 
severe or persistent exanthemas may occur, particularly with 
the administration of EGFR antibodies (5). When a severe 
exanthema occurs, cessation of the EGFR inhibitor is consid-
ered, and is undertaken in approximately 10% of patients 
(5). Withdrawing EGFR inhibitors from cancer therapy is 
disquieting for patients, especially as most patients know 
that the development and intensity of an exanthema is a good 
surrogate marker for response rates and improved survival 
(6). Risk factors for the development of severe exanthemas are 
male gender and age below 70 years (7).

No standardized therapy exists for the treatment of skin 
toxicities. Usually, strategies established for the therapy of acne 
are used. Recently, the first randomized trials were conducted 
analysing the prophylaxis and therapy of cetuximab-induced 
skin exanthemas (8,9). 
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Scope et al reported that oral minocycline prophylaxis 
resulted in less severe and less symptomatic skin exanthemas 
during the first 4 weeks (8). However, this effect was only 
temporary and vanished with continued application. Similarly, 
Jatoi et al analysed the effect of an oral tetracycline prophy-
laxis on the development of skin exanthemas of a grade greater 
than or equal to 2, and found that prophylaxis with tetracycline 
was effective during the first weeks, but ineffective in a long-
term setting (9). These antibiotics are commonly used for the 
treatment of acne, and the clinical similarity between classical 
acne and an EGFR inhibitor-induced skin exanthema suggests 
that this antibiotic may play a role in preventing or treating 
drug-induced exanthemas (10,11). However, tetra-/doxy-/ and 
minocycline carry anti-inflammatory effects that may also 
support exanthema palliation (11,12).

Another randomized Phase II study, termed the STEPP-
study, analysed the effect of a prophylactic vs. a reactive 
therapy during second-line panitumumab therapy in colorectal 
cancer (13). The prophylactic therapy consisted of lotion, 
oral doxycycline, topical hydrocortisone (1%) and sun block, 
resulting in a significant reduction in not only skin exan-
themas of a grade greater than or equal to 2, but also in the 
median time to onset of a skin exanthema of a grade greater 
than or equal to 2. However, this study has been criticized as 
all patients randomized in the prophylactic group received 
topical cortisone. Furthermore, the reactive therapy was not 
defined, but rather was left open to the physician's discretion.

In view of these data, we retrospectively analysed the 
patients receiving cetuximab and an in-house reactive 
skin protocol based on the therapeutic options of classical 
acne and the treatment recommendations of the cetuximab 
manufacturer. This was possible since we had established a 
reactive skin protocol in 2008 that documented skin toxici-
ties according to the National Cancer Institute's Common 
Terminology Criteria for Adverse Events version 3.0 (NCI 
CTCAE v3.0) using digital photography. 

Materials and methods 

Patients. Lacking standardized guidelines, we had discussed 
and agreed upon an in-house reactive skin protocol derived 
from the common acne therapy, which was offered to the 
patients treated with cetuximab. The reactive skin protocol 
was first offered to a patient in April 2008. We retrospectively 
analysed the patients receiving the reactive skin protocol with 
cetuximab-based chemotherapy as of April 2008. 

All adverse events were routinely documented on a 
weekly basis as per the NCI CTCAE v3.0. The evaluation 
entailed physical examination, a weekly assessment of patient 
performance status and weight, and an assessment of adverse 
events, including gastrointestinal toxicity and exanthema 
development. Skin toxicities were also documented by digital 
photography on a weekly basis. 

Reactive skin protocol. The reactive skin protocol was 
established as follows: grade 1 exanthema, topical cleansing 
syndet (Dermowas®) + topical metronidazole cream (7.5%) on 
affected skin areas (Rosiced®); Grade 2 exanthema, grade 1 
treatment + oral minocycline 50 mg twice daily; Grade 3 
exanthema, grade 2 treatment + topical corticoid prednicarbat 

cream (0.25%) on affected skin areas (Dermatop®) (Fig.  1). 
Additional topical nadifloxacin cream (1%) (Nadixa®) was 
applied on affected skin areas only in one severe case of 
grade  3 exanthema with an increased risk of cutaneous 
super-infection. As soon as the grade of 3 had improved to 
a grade ≤2, the application of topical corticoid (and topical 
nadifloxacin) was ceased. 

It was specified that the administration of minocycline was 
to be ceased in the event of grade 2 nausea and/or vomiting. 
The latter was characterized by 2-5 episodes of nausea/
vomiting within 24 h. 

Statistical analyses. The data were explored in a one-armed 
retrospective descriptive setting.

Results

Patients. Between June 2008 and July 2009, 20 patients were 
treated according to our in-house reactive skin protocol. At 
the time of retrospective evaluation, all patients had received 
treatment under this protocol for a minimum of 12 weeks. 
None of the patients had a history of acne. 

The median age of the patients was 65.5 years (range 
48-81). Within the entire cohort, 90% were male and 10% 
female. All patients suffered from a stage UICC IV gastroin-
testinal adenocarcinoma. The patients had received a standard 
initial cetuximab dose of 400 mg/qm and thereafter 250 mg/
qm weekly combined with either irinotecan or platinum-based 
chemotherapy. No radiation was applied. Upon restaging after 
12 weeks, 9 patients had partial response (45%), 9 had stable 
disease (45%) and 2 had progressive disease (10%).

Exanthema. During the first 12 weeks of therapy with 
cetuximab, all patients developed a skin exanthema (20/20; 
100%). Of these, 2 patients (10%) developed a grade 3 exan-
thema, while 10 (50%) experienced a grade 2 and 8 (40%) a 

Figure 1. The reactive skin protocol was established as follows: grade 1 
exanthema, topical cleansing syndet (Dermowas®) + topical metronidazole 
cream (Rosiced®); grade 2 exanthema, grade 1 treatment + oral minocycline 
50 mg twice per day; grade 3 exanthema, grade 2 treatment + topical cor-
ticoid (Dermatop®) + topical nadifloxacin (Nadixa®). As soon as a grade 3 
improved to grade ≤2, the application of the topical corticoid was ceased.
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grade 1 exanthema (Figs. 2 and 3). Time to onset ranged from 
1-4 weeks, with the average time to onset being 2.8 weeks.

The application of the reactive skin protocol upon the first 
occurrence of an exanthema led to a proactive improvement in 
the exanthema as follows (Figs. 2 and 3): no patients (0%) had 
a persisting grade 3 exanthema, while only 2 (10%) experi-

enced a persisting grade 2 exanthema and 8 (40%) a persisting 
grade 1 exanthema. In the majority of cases (10 patients; 
50%), the reactive skin protocol completely controlled the 
exanthema (grade 0). The average time to exanthema reduc-
tion by one grade was 9.5 days: 13 patients improved by at 
least one grade within 7 days, and 7 patients improved by 

Figure 2. (A) A 65-year-old patient with metastatic colorectal cancer. After 3 weeks of therapy with cetuximab, the patient developed an asymptomatic skin 
erythema with isolated papulae (grade 1). Upon specific skin therapy with topical cleansing syndet and topical metronidazol cream, the skin improved within 
1 week and stayed asymptomatic for the following weeks. Cetuximab treatment was not stopped. (B) A 71-year-old patient with metastatic colorectal cancer. 
After 2 weeks of therapy with cetuximab, the patient developed asymptomatic erythema and exanthema of the face (except on the upper part of the forehead) 
with papulae and nose-bound small pustulae. Upon specific therapy with topical cleansing syndet, topical metronidazol cream and oral minocycline, the 
skin improved within 2 weeks and stayed asymptomatic during the following weeks. Cetuximab treatment was not stopped. (C) A 68-year-old patient with 
metastatic colorectal cancer. After 4 weeks with cetuximab based therapy, the patient presented with an excoriated symptomatic exanthema grade 2 in 
early conversion to grade 3, including maculae, papulae and excoriated pustulae. Upon the induction of skin therapy with topical cleansing syndet, topical 
metronidazol cream and oral minocycline (plus an oral antihistaminic for 1 week), the skin improved rapidly within 1 week and stayed stable as a grade 1 
exanthema. Cetuximab treatment was not stopped. However, the patient was incompliant and stopped the reactive skin therapy at week 9. Within 1 week the 
skin worsened and he developed a grade 2 exanthema of the cheeks.

  A

  B

  C
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at least one grade within 14 days. After initialisation of the 
skin protocol, additional escalation (from step 1 to step 2 or 
3) was necessary for 25% (5/20 patients) prior to successful 
exanthema reduction of one or more grades.

With regard to exanthema severity, our data suggest that 
the reactive skin protocol may also have carried a favourable 
influence on the severity of the exanthema. As compared to 
the data presented by Saltz et al, our patients developed fewer 
grade  3 exanthemas (10 vs. 21%) and fewer grade 2 exan-
themas (50 vs. 63%). 

Furthermore, 2 patients treated with the reactive skin 
protocol had previously received cetuximab-based chemo-
therapy without standardized skin therapy, which had been 
stopped due to exanthema exacerbation. Upon re-exposure 
to cetuximab-based chemotherapy flanked with the in-house 
reactive skin protocol, the 2 patients developed stable exan-
themas of grade 1 and 2, respectively. They experienced an 
initial therapeutic benefit. Upon progression, the cetuximab 
dose for 1 patient (stable grade 1 exanthema) was doubled, 
with the exanthema staying stable as grade 1 on the face 
and grade  2 on the back. Notably, the patient was not fully 
compliant and did not apply any prescribed topical medica-
tions on the back. 

No skin-protocol associated adverse events occurred. No 
patient needed to terminate the in-house reactive skin protocol.

Discussion 

To our knowledge, this is the first study reporting on a reac-
tive skin protocol in a cetuximab-treated patient population. 
Although half of the patients developed asymptomatic exan-
thema of a grade greater than or equal to  2 shortly after the 
initiation of cetuximab therapy, the majority of the patients 
were stabilized and had either no (50%) or only a very light 
grade 1 (40%) exanthema after the initiation of the reactive 
skin therapy. In addition, the maximum grades observed were 
much lower than those reported by Saltz et al. Our results 
indicate that the exacerbation of cetuximab-induced follicular 

acneiform exanthema was prevented or reversed by a reactive 
skin protocol. Usage of this protocol prevented a cetuximab 
dose-reduction or cessation in patients at risk of this, and 
adverse effects were not observed. 

Only a few studies have reported on the therapeutic options 
for anti-EGFR skin exanthemas. In most cases, prophylactic 
approaches were chosen. Prophylaxis with oral antibiotics 
(tetracycline or minocycline) alone was effective for the early 
phase of the exanthema during the first 4 weeks of anti-EGFR 
treatment (8,9). A decrease in the incidence of exanthemas 
of a grade greater than or equal to  2 in patients assigned to 
the tetracycline or minocycline group was noted. In addi-
tion, tetracycline and minocycyline-treated patients reported 
other  favourable effects on symptoms, including less itching, 
less burning and stinging and less skin irritation compared 
to patients treated with a placebo. However, these positive 
effects wore off after prolonged application. Similarly, topical 
usage of pimecrolimus, a calcineurin inhibitor, did not result 
in symptomatic relief or an improvement in the severity of the 
cetuximab-induced exanthema in a small study presented by 
Scope et al (14). As anti-EGFR strategies such as cetuximab 
are part of long-term cancer therapy, isolated usage of oral 
antibiotics appears to be an insufficient approach. 

The STEPP study, presented at this year's ASCO GI, 
combined oral doxycycline with topical hydrocortisone (1%) 
in a prophylactic setting (13). This approach resulted in a 
dramatic reduction of more severe exanthema and prolonga-
tion of time to exanthema onset of a grade greater than or equal 
to 2. However, this study has been criticized, as all patients 
randomized in the prophylaxis group had been exposed to 
topical hydrocortisone. Furthermore, no standardized reactive 
procedure for the reactive therapy group had been defined. 

In our reactive skin protocol setting, only 10% of patients, 
namely those who developed a grade 3 exanthema, actually 
required topical corticoid for a short period of time (maximum 
3 weeks). Thus, it is hypothesized that many patients partici-
pating in the STEPP study may have been unnecessarily 
exposed to hydrocortisone. 

Figure 3. During therapy with cetuximab, all patients developed a skin exanthema (20/20; 100%): 2 patients (10%) developed a grade 3 exanthema, while 10 
(50%) experienced a grade 2 and 8 (40%) a grade 1 exanthema. Applying the reactive skin protocol after the first occurrence of exanthema, the exanthema 
intensity was actively suppressed as follows: 0 patients (0%) had a persisting grade 3 exanthema, while 2 (10%) experienced a persisting grade 2 exanthema and 
8 (40%) a persisting grade 1 exanthema. In the majority of cases (10 patients; 50%), the reactive skin protocol completely cleared the exanthema. With regard to 
exanthema severity, our data suggest that the reactive skin protocol may also have carried a favourable influence on the severity of the exanthema. As compared 
to the data presented by Saltz et al, the occurrence of grade 3 exanthema among our patients was lower (10 vs. 21%), as was that of grade 2 (50 vs. 63%).
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The relevant limitation of our study is its retrospective 
setting and the number of patients treated. As a consequence, 
it is difficult to derive any valid clinical recommendations 
from this report. A prospective study is necessary in order to 
confirm our observations. Thus, further research on how to 
prevent and palliate exanthemas that occur from anti-EGFR 
therapy is required.
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