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A B S T R A C T

The aim of this study was to measure the inter-observer agreement between two teams of

three dermatologists and oncologists in labelling and grading the cetuximab-induced der-

matological toxicities from 98 photographs performed in a cohort of 15 patients with met-

astatic colorectal cancer receiving cetuximab-based chemotherapy. Kappa coefficient (j)

assessed inter-observer grading agreement. Both teams defined by the same terms eight

of the 13 (62%) toxic effects reported together. Discrepancies concerned the labelling of rash

desquamation, hand–foot syndrome and xerosis and the grading (different and often going

in the opposite direction) of various toxicities such as paronychia, xerosis, desquamation

and hand–foot syndrome (j value less than 0.40). Acneiform eruption was recognised by

both teams, but the grading allocated by oncologists was lower. Our results suggested

the need for a real consensus between oncologists and dermatologists for labelling and

grading these dermatological toxicities. Better training of oncologists by using a dermato-

logical atlas would improve inter-observer agreement.

� 2010 Elsevier Ltd. All rights reserved.
1. Introduction

Globally, colorectal cancer is one of the three most commonly

diagnosed malignancies.1 Recently, new targeting therapies

(including cetuximab) have been added to systemic cytotoxic

chemotherapy combining irinotecan and/or oxaliplatin with

fluorouracil and leucovorin in the treatment of this cancer.

They provided further improvements, particularly in terms
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of efficacy2–4 and secondary resection rates.5,6 Thus, cetux-

imab is approved for the treatment of refractory metastatic

colorectal cancer, either in combination with irinotecan2,3 or

as monotherapy2,7 and recently when combined with FOLFIRI

or FOLFOX regimens, for patients expressing KRAS wild-type

metastatic colorectal cancer.8,9 Cetuximab is a chimeric

mouse–human IgG1 monoclonal antibody that binds, with

high affinity and specificity, to the extracellular domain of
.
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epidermal growth factor receptor (EGFR). It interferes with the

downstream signalling cascade, leading to inhibition of cell

proliferation, angiogenesis and metastasis.10–12 At the ap-

proved dosing regimen (400 mg/m2 initial dose and 250 mg/

m2/week subsequently or 500 mg/m2 every 2 weeks), cetux-

imab is generally well tolerated. However, it has been associ-

ated with various dermatological toxicities including xerosis,

nail changes, hair changes, telangiectasia and follicular acne-

iform eruption. This latter, also termed acne-like rash or fol-

liculitis,13,14 seen in up to 86% of patients,2,7 is sometimes a

limiting adverse event (5–18% of patients with grade 3) which

requires intermittent breaks in treatment or dose reduction.

Most of these dermatological side-effects can induce itching,

pain and also cosmetic discomfort, which, added to the clas-

sical chemotherapy toxicity, may psychologically affect the

patient and above all compromise compliance with therapy.

Yet data from clinical studies with cetuximab showed a posi-

tive correlation between rash and response rate2 and/or pro-

gression-free survival.7 Therefore, these data suggested that

intuitive reduction in the dose of cetuximab due to fear of

toxicity would dangerously compromise efficacy in most

patients. On the other hand, the underestimation of dermato-

logical toxicity might compromise compliance of patients.

Medical oncologists usually manage some cutaneous toxici-

ties induced by 5-FU (mainly hand–foot syndrome), but com-

pared with dermatologists, not all of them have the accuracy

of dermatological terminology. These dermatological effects

potentially induced by cetuximab were usually classified

according to the National Cancer Institute Common Termi-

nology Criteria for Adverse Events version 3.0 (NCI CTCAE

v3.0),15 but some limitations and shortcomings in its use have

been reported.16,17 Apparent inconsistencies in assessing

these cutaneous toxicities could affect both their recording

and management. Consequently, the objective of this pilot

study was to evaluate, from photographs, the inter-observer

agreement between dermatologists and oncologists in label-

ling and grading the toxicities induced by cetuximab in met-

astatic colorectal patients.

2. Patients and methods

2.1. Study design

This study was a pilot, observational, non-interventional,

comparative study designed to measure the inter-observer

agreement between two teams (oncologists and dermatolo-

gists) in assessing the coding and grading of cetuximab-in-

duced toxicities from photographs taken in a cohort of 15

patients treated with cetuximab. These patients with meta-

static colorectal cancer received cetuximab as the standard

dosing regimen (an initial 2-h intravenous infusion at

400 mg/m2 subsequently followed by a weekly 1-h infusion

at 250 mg/m2) combined either with irinotecan alone (a

90-min intravenous infusion of 180 mg/m2) every 2 weeks (8

patients), or with a FOLFIRINOX regimen in a phase II trial

(ERBIRINOX; 7 patients). Treatment modifications were indi-

cated for severe skin toxicities. In the case of one grade P3

skin toxicity, cetuximab administration had to be delayed un-

til grade 0 was achieved. A second or third recurrence of grade

P3 toxicity required dose reduction to 200 and 150 mg/m2.
Cetuximab was stopped in cases of a fourth occurrence of

skin toxicity of grade P3. Twelve cycles were planned except

in the case of progression, unacceptable toxicity or the pa-

tient’s refusal to continue.

All photographs were performed by the same operator (a

clinical trial associate), with the same camera (Canon, 7.5 mil-

lion pixels), in identical experimental conditions, during

2005–2006. Each patient could be photographed at various cy-

cles and several pictures could be taken at the same cycle.

Blurred or poorly lightened pictures were withdrawn. There-

fore, among the 250 pictures taken, the 98 lightest and clear-

est have been selected because they were better qualified to

diversify grades and toxicity types. They were collected in a

slideshow of 44 slides of 98 pictures (one slide collecting all

the pictures representing toxicities at one cycle, in 1 patient).

The slides were randomly allocated to two experienced

teams, one made up of three oncologists from the Regional

Cancer Centre, the other one of three dermatologists from

the University Hospital.

For each slide, one or various dermatological toxicities

were to be defined and graded according to the CTCAE 2006,

v3.15

Thus, some terms such as rash acne/acneiform, cheilitis,

ulceration, nail changes, dry skin, hyperpigmentation, and

hand–foot syndrome were included in the CTCAE, v3, but all

observers could use any different dermatological terms that

seemed to better define cutaneous lesions: paronychia, eyelid

dysfunction, desquamation, scabs, etc.

The time allocated to each team to view one slide was

identical. Secondarily, a consensus collegial assessment was

collected by slide and by team. To avoid potential bias, no de-

tails of patient history except dermatological symptoms (such

as pain, itching or percentage of body surface area covered by

lesions), were available. Each patient provided oral consent to

be photographed and confidentiality was respected.

2.2. Statistical analysis

Qualitative data (expressed by percentages) were compared

using Chi-squared test or Fisher’s test (when applicable).

Quantitative data were expressed by median and range.

The inter-observer grading agreement was assessed by

kappa coefficient. Guidelines for the interpretation of kappa

(j) were: j < 0.40, poor agreement; j = 0.41–0.75, moderate

agreement; j > 0.75, good agreement. Statistical analysis

was performed with STATA 9.0 software. A two-sided p va-

lue of less than 0.05 was considered to indicate statistical

significance.

3. Results

The patients’ characteristics are presented in Table 1.

Agreement results were based on the comparative assess-

ment of both teams according to the toxicities themselves (in-

ter-observer agreement for the number and the type of toxic

effects) and their grading.

On the whole, among the 29 terms proposed by the CTCAE

2006, v3, the two teams used 13 terms all together to define

dermatological toxic effects. Eight of them (61.8%) were com-

mon to both teams to define one lesion. Oncologists and



Table 1 – Patient characteristics.

Characteristics Patients

No. %

All patients 15

Tumour site
Colon 8 53.3
Rectum 7 46.7

Number of previous treatment lines
0 7 46.7
P1 8 53.3

Age
Median 65
Range 38–79

Number of pictures/slide
Median 2
Range 1–4

Number of slides/patient
Median 2
Range 1–9
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dermatologists agreed with terms frequently used such as

acneiform rash (22 times versus 23), paronychia (12 times ver-

sus 10) and cheilitis (5 times versus 4), but disagreed with oth-

ers such as xerosis (1 time versus 10), hand–foot syndrome (8

times versus 2) and rash desquamation (12 times versus 7),

respectively. Other unusual toxicities, such as ulcerations
Fig. 1 – Discrepancies between oncologists and dermatologists re

in patient X. Oncologists: grade 2 rash and grade 2 hand–foot syn
and dry eyes, seemed consensual, but they were identified

less than twice by one or the other team and they did not re-

sult in agreement. Five toxicity terms (38.5%) were differently

used by the observers to define the same lesion. Nail changes

and eyelid dysfunction were never proposed as toxicities by

the oncologists, and scab and hyperpigmentation were never

used by dermatologists. Finally, some cutaneous lesions de-

fined as hand–foot syndrome by oncologists were labelled

xerosis by dermatologists (four times of nine; Figs. 1 and 2).

Grading assessment has been reported per slide and per

toxicity in the case of frequently observed effects. Table 2 re-

ports the association between observer teams and maximum

grading of all the toxic effects observed per slide. Oncologists

and dermatologists disagreed only with the grading 3–4 of

rash, which was lower among oncologists than among der-

matologists (4/44 slides (9.1%) versus 11/44 (25%), p = 0.047).

When agreement between observers for various toxicities

was assessed with the kappa coefficient, inter-observer con-

sensus in various frequently observed dermatological effects

was even less evident. The j value between the two teams,

assessing their grading for the five toxicities more frequently

observed (paronychia, rash acne, xerosis, desquamation and

hand–foot syndrome) was less than 0.40 and demonstrated

a limited inter-observer agreement (Table 3). Maximum grad-

ing noted by both observers for all the slides affected by these

toxicities is detailed in Table 4. For most of these toxicities

(particularly paronychia and desquamation), grading of the

same lesion was not only different, but was going in the oppo-

site direction as well. As for acneiform rash, the observers

disagreed on the grading, but both moved towards the same
garding the assessment of skin lesions induced by cetuximab

drome. Dermatologists: grade 2 xerosis.



Fig. 2 – Discrepancies between oncologists and dermatologists regarding the assessment of skin lesions induced by

cetuximab in patient Y. Oncologists: grade 2 acne, grade 3 scabs and grade 1 hand–foot syndrome. Dermatologists: grade 3

rash acneiform, grade 2 ulceration and grade 2 rash desquamation.
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grade of severity, and compared with oncologists, dermatolo-

gists systematically allocated a higher grade to all the slides

relating to this toxicity.
4. Discussion

This is the first study to measure the consensus between

two specialist groups, oncologists and dermatologists,
Table 2 – Toxicity (maximum grade per slide) reported by oncol

Oncologists

Grade 0 Grade 1 Grade 2 Grade 3 Grad
No. (%) No. (%) No. (%) No. (%) No.

Chelitis 39 (88.6) 2 (4.5) 2 (4.5) 1 (2.3) 0 (
Xerosis 43 (97.7) 1 (2.3) 0 (0) 0 (0) 0 (
Hyperpigmentation 43 (97.7) 1 (2.3) 0 (0) 0 (0) 0 (
Nail changes 44 (100) 0 (0) 0 (0) 0 (0) 0 (
Pruritus 43 (97.7) 1 (2.3) 0 (0) 0 (0) 0 (
Desquamation 32 (72.7) 9 (20.5) 2 (4.5) 1 (2.3) 0 (
Acne 22 (50) 9 (20.5) 9 (20.5) 4 (9.1) 0 (
HFSa 36 (81.8) 4 (9.1) 4 (9.1) 0 (0) 0 (
Ulceration 43 (97.7) 0 (0) 0 (0) 1 (2.3) 0 (
Paronychia 32 (72.7) 3 (6.8) 5 (11.4) 4 (9.1) 0 (
Dry eyes 43 (97.7) 0 (0) 0 (0) 1 (2.3) 0 (
Eyelid dysfunction 44 (100) 0 (0) 0 (0) 0 (0) 0 (
Scabs 42 (95.5) 0 (0) 1 (2.3) 1 (2.3) 0 (

a HFS: hand–foot syndrome.
regarding the assessment of dermatological toxicities in-

duced by cetuximab, depending on definitions, the number

of lesions observed and their grading. Even if most of the

toxic effects (about 62%) were defined by the same terms

by both teams, there were significant discrepancies regard-

ing the labelling of a few (xerosis, hand–foot syndrome

and rash desquamation). Disagreement was complete with

regard to ‘hand–foot syndrome’, so-called by oncologists

and labelled as xerosis by dermatologists. Both teams
ogists and dermatologists (44 slides).

Dermatologists

e 4 Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 p
(%) No. (%) No. (%) No. (%) No. (%) No. (%) (Gr 3/4)

0) 40 (90.9) 3 (6.8) 1 (2.3) 0 (0) 0 (0) NS
0) 34 (77.3) 5 (11.4) 5 (11.4) 0 (0) 0 (0) NS
0) 44 (100) 0 (0) 0 (0) 0 (0) 0 (0) NS
0) 42 (95.5) 2 (4.5) 0 (0) 0 (0) 0 (0) NS
0) 44 (100) 0 (0) 0 (0) 0 (0) 0 (0) NS
0) 37 (84.1) 5 (11.4) 2 (4.5) 0 (0) 0 (0) NS
0) 21 (47.7) 4 (9.1) 8 (18.2) 11 (25) 0 (0) 0.047
0) 42 (95.5) 1 (2.3) 1 (2.3) 0 (0) 0 (0) NS
0) 43 (97.7) 0 (0) 1 (2.3) 0 (0) 0 (0) NS
0) 34 (77.3) 0 (0) 8 (18.2) 2 (4.5) 0 (0) NS
0) 42 (95.5) 0 (0) 1 (2.3) 1 (2.3) 0 (0) NS
0) 42 (95.5) 1 (2.3) 0 (0) 1 (2.3) 0 (0) NS
0) 44 (100) 0 (0) 0 (0) 0 (0) 0 (0) NS



Table 3 – j values of agreement between oncologists and
dermatologists when assessing the grading of five main
toxicities.

Agreement (%) j

Paronychia 70.4 0.34
Acneiform rash 36 0.142**

Xerosis 10 0.05**

Desquamation 62 –0.31**

HFSa 0 –0.23**

Chelitis

j < 0.40 or j < 0, poor agreement; j = 0.41–0.75, moderate agree-

ment; j > 0.75, good agreement.
a HFS: hand–foot syndrome.

** Significant.
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disagreed with the grading of some important toxicities fre-

quently observed, such as paronychia, rash acne, xerosis,

desquamation and hand–foot syndrome (j value less than

0.40). As for follicular acneiform eruptions, which are the

most frequently reported adverse effects of cetuximab, they

were recognised by both teams, but apparently, compared

with dermatologists, oncologists took them less seriously.

This study emphasised that it was difficult for oncologists,

insufficiently trained in this speciality, to label various der-

matological toxicities well, and for dermatologists to use

the NCI CTCAE 2006, v3, considered too simplified and inap-

propriate. As an example, paronychia, a common toxicity

induced by cetuximab, was not included in this version of

the grading system. The new toxicity grading system

(CTCAE-2009-v4), had significant improvements. Compared

with the version 3.0, the dermatological part was much

more detailed and included 34 adverse events compared

with 27. All the cutaneous disorders were defined and char-

acterised. Some of them, such as nail changes, have been

developed (three categories of nail disorders now compared

with one, but none including paronychia). Rash acne, also

termed acne-like rash or folliculitis, was too vague and de-

fined both early pustular facial acneiform eruptions, and

late eczematous lesions associated with distal xerosis and

sometimes pruritus. Unlike version 3.0, NCI CTCAE version

4.0 based the severity of several adverse events on body

surface area coverage, including skin rash. Now, this later

skin lesion is generally confined to the face and upper

trunk, whatever the severity. Finally, neither of the two ver-

sions considered quality of life or discomfort of the patients

and were not fully satisfactory. Given the specific nature of

dermatological toxicities induced by cetuximab, various
Table 4 – Grading of most frequent toxicities observed by oncol

Paronychia
(12 slides)

Slides with same grading between oncologists
and dermatologists

6/12

Slides with lower grading from oncologists 3/12
Slides with higher grading from oncologists 3/12

* HFS: hand–foot syndrome.
authors had already pre-empted classification adjustments.

Lynch et al.17 proposed a simpler and more appropriate

grading system divided into three classes (mild, moderate

and severe toxicity). Pérez-Soler et al.18 proposed to subdi-

vide patients with grade 2 rash based on its tolerability

(grade 2A, tolerable; grade 2B, interfering with daily life

and needing intervention or management; grade 3, being

really dose limiting). Indeed, effective treatment of EGFR

inhibitor-associated dermatological effects depends to a

large extent on accurate grading, allowing an adequate

therapeutic strategy. Until then, treatment will continue to

be inspired by non-standardised practical guidelines based

mainly on personal experience.19–22 Three recent trials

assessing primary pre-emptive strategies for these specific

skin toxicities showed some efficacy of minocycline,23 tetra-

cycline24 and doxicycline.25 Overall, management as a com-

parison of these preventive or curative treatments requires

non-ambiguous labelling and grading systems. Our data

showed precisely how an agreement was difficult to reach

in practice. There are, however, some limitations to our

study. The photographs, although presented in any order,

had not previously been randomized since being selected

by an observer depending on the degree of sharpness. In or-

der to speed up calculations, intra-observer agreement was

assessed verbally and not calculated via the j coefficient.

Given the highly specific clinical and dermatological refer-

ences of each team, we might suppose that oncologists

and dermatologists had consensual responses. Assessing

these intra-observer agreements could be the purpose of a

future study. We studied a relatively small number of pa-

tients. Nevertheless, the number of pictures was large en-

ough to demonstrate significant discrepancies between

teams in defining or grading toxicities. This study demon-

strated the need for a real consensus between oncologists

and dermatologists both for labelling and grading the vari-

ous dermatological toxicities potentially induced by cetux-

imab. It is important, within a possible collaboration, to

better train the oncologists, perhaps using an atlas of

dermatology. What is the interest of such an agreement

since mainly oncologists used to manage these toxicities?

Actually, it is very important for such different specialised

medical fields to use the same common vocabulary and

above all, grade in the same way, in order to better manage

these toxicities in clinical research and therapeutic

recommendations.

Hence, a new agreement study of the two teams could be

performed, but after the oncologists had benefited from effec-

tive dermatological support.
ogists and dermatologists (all slides concerned).

Rash acne
(25 slides)

Desquamation
(15 slides)

Xerosis
(10 slides)

HFS*

(9 slides)

9/25 4/15 1/10 0

14/25 3/15 9/10 1/9
2/25 8/15 0 8/9
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