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Clinical ABCDE rule for early melanoma
detection

Background: The ABCDE rule systematizes warning signs for malignant
melanoma (MM). Objectives: To evaluate whether the ABCDE signs are
associated with early detection of MM. Materials & Methods: Based on
a retrospective study over 11.5 years, we assessed whether ABCDE signs
are associated with early diagnosis of MM. Results: In total, 144 MM
were included; 52 (36.1%) in situ and 92 (63.9%) invasive lesions. For
23.6%, the MM were first suspected by an individual other than a der-
matologist. The “E sign” was significantly less frequent among in situ
lesions (32.7% versus 50.0%; p = 0.044). Based on adjusted analyses, the
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probability of MM being first suspected by a non-dermatologist consis-
tently increased with the number of ABCDE signs of the lesion, ranging
from 8% for a neoplasm with no ABCDE signs to 32% for a lesion with
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five signs (OR = 1.6; 95% CI: 1.2-2.2; p = 0.004). Conclusion: A higher
number of ABCDE signs were associated with a greater chance of MM
being first suspected by a non-dermatologist, but not in situ MM diag-
nosis. Relying on the ABCDE rule alone might result in missing early
MM lesions.
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alignant melanoma (MM) is responsible for
more than 80% of skin cancer mortality in
Europe [1-4], accounting for 1-2% of all cancer

eaths [5, 6]. In situ MM has an excellent prognosis, and its
ncidence is increasing at a higher rate than that of invasive

elanoma, probably due to earlier detection [7-11].
urrently, strategies for early MM detection include full

kin examination by the dermatologist and approaches to
ducate patients. The latter include teaching patients on
ow to identify suspicious lesions. The ABCDE rule and
he “ugly duckling sign” (pigmented lesions that are clearly
ifferent from others in a given individual and, as such,
hould be the most suspicious) [12] are frequently recom-
ended, as they are easy to learn and apply [8, 13-15].The
BCD rule, described by Robert Friedman in 1985, states

hat asymmetry (A), border irregularity (B), colour variega-
ion (C) and diameter generally greater than 6 mm (D) are
eatures that would help early MM diagnosis [16]. In 2004,
he “evolution” feature (E) - with respect to the size, shape,
JD, vol. 31, n◦ 6, November-December 2021
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hade of colour, surface features or symptoms - was added
o the rule, which recognizes the dynamic nature of MM

alignancy [17]. Nevertheless, the ABCDE features might
e present in benign lesions (such as solar lentigo or seb-
rrheic keratosis) and are often absent (with exception of
he “E” feature) in early melanoma and nodular melanoma
18-21].
Therefore, this study aimed to assess the usefulness of the
ABCDE rule in the early detection of MM, namely by
investigating whether ABCDE characteristics in patients
with MM are more often present in in situ vs invasive MM
and in melanomas first suspected by individuals other than
dermatologists.

Methods

In this retrospective study, we assessed all patients diag-
nosed with MM between July 2007 and December 2018
in a private dermatology clinic in the North of Portugal. In
all patients, the diagnosis of MM was clinically made by a
senior dermatologist assisted by dermoscopy and confirmed
by histopathological analysis. We excluded MM with Bres-
low depth >2 mm, nail melanoma and melanocytic tumours
771
J, Haneke E, Correia O. Clinical ABCDE rule for early melanoma detection. Eur

of uncertain malignancy, as well as neoplasms diagnosed
in patients with genetic syndromes associated with multi-
ple skin cancers and under immunosuppression for organ
transplantation.
We recorded the morphological characteristics of each
assessed MM, including those integrating the ABCDE rule.
Lesion evolution (E) was assessed by patient questioning;
absence or lack of knowledge on the occurrence of lesion
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volution were assessed as corresponding to the same cate-
ory. We also collected clinical information on the existence
f the “ugly duckling sign”, pigmentation pattern, anatom-
cal location, and whether the lesion was palpable, as well
s histological information about MM type, Clark level,
reslow depth, or associated nevi. Further retrieved patient

nformation included gender, age at diagnosis, phototype,
nd past history of premalignant and malignant skin neo-
lasms.
ur outcome variables consisted of the stage at which the
M was diagnosed (in situ versus not in situ) and whether

he MM had been first suspected by a dermatologist or
y another individual (including the patient him/herself, a
amily member/friend or primary care provider).

tatistical analysis
ategorical variables were described using absolute and

elative frequencies, while continuous variables were
escribed using means and standard-deviations (SD) or
edians and interquartile ranges (IQR). We applied clas-

ic inferential tests to assess the unadjusted associations
etween each recorded independent variable and each out-
ome variable–the chi-square test and Fisher’s exact test
ere used to compare categorical variables, whereas the

wo-independent sample t-test and Mann-Whitney U test
ere used with continuous variables. Continuous vari-

bles were assessed on whether they followed a normal
r non-normal distribution (by histogram assessment and
olmogorov-Smirnov test) before application of descrip-

ive or inferential statistics.
n addition, we performed binomial logistic regressions
o test the associations between the number of ABCDE
igns and each of the outcome variables–univariable logistic
egressions were first performed, followed by multivari-
ble regressions in which the number of signs was adjusted
or a Generalized Propensity Score estimated through
pplication of the Generalized Linear Models estimator.
e calculated a Generalized Propensity Score (corre-

ponding to the extension of propensity score methods
o non-dichotomous exposures) rather than a “classic”
ropensity score, as the exposure variable (i.e., number of
BCDE signs) is not of the binary type. In fact, as the
umber of ABCDE signs is a count, we adapted the ordi-
ary least square regression-based methods presented by
ustin (which were described for continuous exposures
ith normal distribution) [22], computing the Generalized
ropensity Score through application of the Generalized
inear Models estimator [23], assuming a Poisson distribu-

ion for the exposure variable. To calculate the Generalized
ropensity Score, we regressed the number of ABCDE
igns for patients’ age, gender, phototype, past history of
alignant or premalignant lesions, as well as anatomi-

al location of the neoplasm, occurrence in photo-exposed
reas, palpability, existence of associated nevus, and exis-
72

ence of the ugly duckling sign. We also used the computed
eneralized Propensity score to estimate the dose-response

unctions for the six possible values of the number of
BCDE signs, adapting the methods described by Austin

22].
or baseline variables with missing data not surpassing 5%
f all cases (i.e., patients’ phototype, existence of associ-
ted nevus, and past history of lentigo), missing data were
Time: 12:6 pm

replaced by values determined by Multivariate Imputation
using the Chained Equations methods [24]. For those vari-
ables with more than 5% of missing data (i.e., diameter
[mm] of the lesion, Breslow depth, and number of nevi), no
data imputation was performed.
P values lower than 0.05 were considered to be statistically
significant. All statistical analyses were performed using
software R (version 3.4.3), with use of the packages ‘rms’,
‘mice’ and ‘ggplot2’.

Results

Between July 2007 and December 2018, we diagnosed a
total of 165 MM, of which 21 were excluded based on the
presence of nail melanoma (n = 9), melanocytic tumours of
uncertain malignancy (n = 7), or MM with Breslow depth
>2 mm (n = 5). Therefore, we assessed a total of 144 MM
from 138 different patients. Most MM were diagnosed
in females (n = 87; 60.4%). The patients’ mean age was
50.8 years (table 1). Fifty-two neoplasms (36.1%) were
identified as in situ. Thirty-nine MM (23.6%) had been
first suspected by an individual other than a dermatolo-
gist. Table 1 describes the morphological characteristics
of the assessed MM as well as patients’ demographic and
clinical characteristics; overall values and results by stage
at diagnosis and individual who first suspected the MM
(dermatologist vs other individual) are also presented in
table 1.
The indication of lesion evolution (“E” sign of the ABCDE
rule) was significantly less frequent among MM diagnosed
in situ (32.7% versus 50.0% among the remaining cases;
p = 0.044) and MM diagnosed by a dermatologist (37.3%
versus 64.7%; p = 0.005). The frequencies of the remaining
ABCDE signs were not significantly different according to
the stage at diagnosis or to the individual who had first sus-
pected the MM (table 2, figure 1). In fact, the frequency
of each sign was relatively low, ranging from 32.7% to
53.8% for in situ MM, and from 39.1% to 56.5% for non
in situ MM. On average, the assessed MM had 2.4 ABCDE
signs–similar average values were obtained for MM diag-
nosed in situ versus invasive (2.3 versus 2.4, respectively;
p = 0.668), and MM diagnosed by a dermatologist versus
by other individuals (2.2 versus 2.8, respectively; p = 0.150)
(table 2, figure 1).
Only 2.9% of MM suspected by individuals other than a
dermatologist had a personal past history of skin cancer
versus 24.5% of those diagnosed by a dermatologist (p=
0.005).
Based on unadjusted logistic regression analyses, the num-
ber of ABCDE signs were not associated with a significant
change in the odds of melanoma being diagnosed in situ
(odds ratio [OR] = 0.9; 95% confidence interval [CI] = 0.8-
1.1; p = 0.534) or of being first suspected by an individual
other than a dermatologist (OR = 1.2; 95%CI = 1.0-1.5;
EJD, vol. 31, n◦ 6, November-December 2021

p = 0.056).
After adjusting for the computed Generalized Propensity
Score (calculated based on clinical and demographic data),
an increased number of ABCDE signs was associated with a
non-significant decrease in the chance of a MM being diag-
nosed situ (OR = 0.9; 95%CI = 0.7-1.1; p = 0.377) (figure 2).
By contrast, the probability of a melanoma being first
suspected by an individual other than a dermatologist con-
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Table 2. Average number of observed ABCDE signs and frequency of each sign and of each sign count by stage according to
when the melanoma was diagnosed and the individual who first suspected the melanoma.

All
melanomas
(n = 144)
n (%)

Stage when the melanoma was
diagnosed

Individual who firstly suspected
the melanoma

In situ
melanoma
(n = 52)
n (%)

Not in situ
melanoma
(n = 92)
n (%)

p value Dermatologist
(n = 110)
n (%)

Other
individual
(n = 34)
n (%)

p value

No. of ABCDE signs–mean
(SD)

2.4 (1.7) 2.3 (1.9) 2.4 (1.7) 0.668† 2.2 (1.7) 2.8 (2.0) 0.150†

0 signs–n (%) 33 (22.9) 18 (34.6) 15 (16.3) 0.012* 25 (22.7) 8 (23.5) 0.924*
1 sign–n (%) 19 (13.2) 3 (5.8) 16 (17.4) 0.048* 17 (15.5) 2 (5.9) 0.245**
2 signs–n (%) 20 (13.9) 2 (3.8) 18 (19.6) 0.009* 15 (13.6) 5 (14.7) 0.999**
3 signs–n (%) 21 (14.6) 8 (15.4) 13 (14.1) 0.838* 18 (16.4) 3 (8.8) 0.406**
4 signs–n (%) 35 (24.3) 17 (32.7) 18 (19.6) 0.078* 29 (26.4) 6 (17.6) 0.300*
5 signs–n (%) 16 (11.1) 4 (7.7) 12 (13.0) 0.326* 6 (5.5) 10 (29.4) <0.001**

Frequency of each sign–n (%)
Asymmetry (“A sign”) 59 (41.0) 21 (40.4) 38 (41.3) 0.913* 43 (39.1) 16 (47.1) 0.409*
Irregular border (“B sign”) 79 (54.9) 28 (53.8) 51 (55.4) 0.854* 59 (53.6) 20 (58.8) 0.595*

(39.1
(56.5
(50.0

S ndent

s
l
s
w
(

D

I
m
s
0
i
f
“
a
w
i
p
i
l
e
a
n
A
s
m
f
l
d
w
t
n

Varied colour (“C sign”) 60 (41.7) 24 (46.2) 36
Diameter >6mm (“D sign”) 81 (56.3) 29 (55.8) 52
Lesion evolution (“E sign”) 63 (43.8) 17 (32.7) 46

D: standard-deviation; *Chi-square test; **Fisher’s exact test; †Indepe

istently increased with the number of ABCDE signs of the
esion (ranging from 8% for a neoplasm with no ABCDE
igns to 32% for a lesion with five signs) (figure 2),
ith this adjusted association being statistically significant

OR = 1.6; 95%CI = 1.2-2.2; p = 0.004).

iscussion

n this study, we assessed 144 cases of MM, of which
ore than a third had been diagnosed in situ. Most inva-

ive cases were thin with a median Breslow thickness of
.5 mm. Only one quarter had been first suspected by an
ndividual other than a dermatologist. We observed that the
requency of most ABCDE signs did not differ between
earlier” and later detected/suspected lesions. In addition,
n increased number of ABCDE signs was not associated
ith a greater chance of MM being diagnosed earlier (i.e.

n situ), despite being associated with a higher level of sus-
icion by an individual other than the dermatologist. This
s not contradictory, as in more advanced neoplasms, the
esion changes are probably easier to detect by untrained
yes. That is, the probability of a lesion being suspected by
n individual other than a dermatologist increased with the
umber of ABCDE signs.
lthough the ABCDE rule has been described with good

emiological value in the differential diagnosis of pig-
JD, vol. 31, n◦ 6, November-December 2021

ented melanocytic lesions [25], in this study, only the “E”
eature was negatively associated with detection of in situ
esions and lesions suspected by an individual other than a
ermatologist. The ugly duckling sign was not associated
ith statistically significant differences either. These fea-

ures might be of particular interest to alert patients who do
ot have easy access to dermatology specialists.
) 0.412* 45 (40.9) 15 (44.1) 0.740*
) 0.929* 59 (53.6) 22 (64.7) 0.255*
) 0.044* 41 (37.3) 22 (64.7) 0.005*

samples t-test.

This study has some limitations, particularly regarding its
retrospective design. It was based on data from a single pri-
vate healthcare institution, with most lesions diagnosed at
early stages. It is possible that the included patients were
more strictly followed and had more frequent contact with a
dermatologist (with routine full-body examination and reg-
ular photographic documentation with dermoscopy) than
patients from other settings. This potential selection bias
could partially explain the high frequency of neoplasms
detected as in situ and may have resulted in an under-
estimation of the use of ABCDE for the detection of early
MM. While the demographic characteristics of the patients
assessed are mostly consistent with those of other series
described in the literature [26-28], the low Breslow val-
ues found suggest that less advanced cases of MM may
have been over-represented in our sample. Another impor-
tant limitation concerns the fact that absence and lack of
knowledge of the evolution of skin neoplasms (“E” sign)
were assessed together as a single category. We opted for
this joint assessment as both situations imply that evolution
of the neoplasm was not detected by the patient (or those
contacting him/her), as the ABCDE rule is used by patients
themselves.
This study also has some important strong points. In par-
ticular, we assessed early detection of MM by taking into
account both the stage of the lesion and the individual
who had first suspected it. In addition, we used propen-
sity scores to control for potential confounding variables
when assessing the associations between the number of
775

ABCDE signs and early detection of MM. Of note, as
far as we know, this is the first study applying propen-
sity scores to an exposure variable consisting of a count.
There was limited information regarding the use of the
ABCDE rule by non-dermatologists for in situ and invasive
melanoma, which would add important information in this
field.
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Average number of ABCDE signs

Frequency of 0 ABCDE signs

Frequency of 3 ABCDE signs Frequency of 4 ABCDE signs Frequency of 5 ABCDE signs

Frequency of 1 ABCDE signs Frequency of 2 ABCDE signs

Frequency of varied Colour (C sign) Frequency of Diameter >6mm (D sign) Frequency of lesion Evolution (E sign)

In
 si

tu
N

ot
 in

 si
tu

Dermatologist Other individual
Person suspecting melanoma

St
ag

e 
of

 m
el

an
om

a 
di

ag
no

se
d

In
 si

tu
N

ot
 in

 si
tu

St
ag

e 
of

 m
el

an
om

a 
di

ag
no

se
d

In
 si

tu
N

ot
 in

 si
tu

St
ag

e 
of

 m
el

an
om

a 
di

ag
no

se
d

In
 si

tu
an

om
a 

di
ag

no
se

d

In
 si

tu
an

om
a 

di
ag

no
se

d

In
 si

tu
an

om
a 

di
ag

no
se

d

In
 si

tu
N

ot
 in

 si
tu

St
ag

e 
of

 m
el

an
om

a 
di

ag
no

se
d

In
 si

tu
N

ot
 in

 si
tu

St
ag

e 
of

 m
el

an
om

a 
di

ag
no

se
d

In
 si

tu
N

ot
 in

 si
tu

St
ag

e 
of

 m
el

an
om

a 
di

ag
no

se
d

In
 si

tu
N

ot
 in

 si
tu

St
ag

e 
of

 m
el

an
om

a 
di

ag
no

se
d

In
 si

tu

Average
3.5

3.0
2.5
2.0

Percent
30

20
10
0

Percent
30

20
10
0

Percent
30

20
10
0

Percent
30

20

Percent
30

20

Percent
30

20

Percent
30

20
10
0

Percent
30

20
10
0

Percent
30

20
10
0

Percent
30

20
10
0

Percent
30

20
10
0

N
ot

 in
 si

tu
St

ag
e 

of
 m

el
an

om
a 

di
ag

no
se

d

In
 si

tu
N

ot
 in

 si
tu

St
ag

e 
of

 m
el

an
om

a 
di

ag
no

se
d

Frequency of Asymetry (A sign) Frequency of irregular Border (B sign)

Dermatologist Other individual
Person suspecting melanoma

Dermatologist Other individual
Person suspecting melanoma

Dermatologist Other individual
Person suspecting melanoma

Dermatologist Other individual
Person suspecting melanoma

Dermatologist Other individual
Person suspecting melanoma

Dermatologist Other individual
Person suspecting melanoma

Dermatologist Other individual
Person suspecting melanoma

Dermatologist Other individual
Person suspecting melanoma

F
d

el el10
76

N
ot

 in
 si

tu
St

ag
e 

of
 m

N
ot

 in
 si

tu
St

ag
e 

of
 m0

Dermatologist Other individual
Person suspecting melanoma

Dermatologist Other
Person suspecting m

igure 1. Average number of ABCDE signs and frequency of each
iagnosed and individual who first suspected the melanoma.
el10 10
EJD, vol. 31, n◦ 6, November-December 2021

N
ot

 in
 si

tu
St

ag
e 

of
 m0 0

 individual
elanoma

Dermatologist Other individual
Person suspecting melanoma

sign and of each sign count according to stage of melanoma



Journal Identification = EJD Article Identification = 4171 Date: January 21, 2022 Time: 12:6 pm

E

1.
0

0.
8

0.
6

0.
4

0.
2

0.
0

1.
0

0.
8

0.
6

0.
4

0.
2

0.
0

0 1 2 3

0.44
0.39

Pr
ob

ab
ili

ty
 o

f m
el

an
om

a 
be

in
g

di
ag

no
se

d 
in

 si
tu

Pr
ob

ab
ili

ty
 o

f m
el

an
om

a 
be

in
g 

fir
st

ly
 su

sp
ec

te
d

by
 a

n 
in

di
vi

du
al

 o
th

er
 th

an
 th

e d
er

m
at

ol
og

ist

0.37 0.36 0.35 0.34

OR = 0.9 (95% CI=0.7-1.1)
p=0.377

OR = 1.6 (95% CI=1.2-2.2)
p=0.004

0.08
0.13

0.18
0.22

0.26
0.32

Number of ABCDE signs Number of ABCDE signs
4 5 0 1 2 3 4 5

A B

Figure 2. Dose-response function curves for the effect of the number of ABCDE signs on the probability of melanoma being
d l oth
h f bei
A ing
i

M
w
r
t
e
M
r
i
e
s
u
i
t
t
t
s
f
t
I
w
w
c
b
A
p
r
h
a
t
l
p
s

D

iagnosed in situ (A) or being first suspected by an individua
as a 44% probability of being diagnosed as in situ, and 8% o

lesion with five ABCDE signs has a 34% probability of be
ndividual other than a dermatologist.

M treatment is changing, especially for advanced stages,
ith the introduction of new anti-neoplastic biological

esponse modifiers [29]. However, while effective, such
herapeutic agents are expensive, prompting the need for
ffective strategies for prevention and early detection of
M. In fact, early detection and treatment of MM can

educe morbidity and mortality [30, 31] with investment
n skin cancer primary prevention strategies, along with
arly detection, possibly resulting in lower costs for the
ociety [32-39]. Throughout the world, dermatologists are
nevenly geographically distributed, with most practising
n urban areas, and this disparity has been increasing with
ime [40, 41]. Correcting the workforce disparity is impor-
ant for patient care. Meanwhile, patient education with
eaching of the ABCDE rule is helpful to alert patients that
omething could be wrong with a skin lesion, particularly
or patients with poor access to a dermatologist. However,
his is insufficient, and we should focus on new strategies.
n conclusion, we observed that frequent ABCDE signs
ere not associated with MM diagnosis in situ. However,
e observed that a higher number of such signs were asso-

iated with a greater chance of MM being first suspected
y an individual other than a dermatologist. Therefore, the
BCDE rule alone might not be sufficient for diagnosis of
re-invasive MM, but rather should be complemented by
egular contact with a dermatologist, including thorough
istory and close inspection with full body examination
JD, vol. 31, n◦ 6, November-December 2021

ssisted by dermoscopy. Nevertheless, our data support
hat this rule should still be taught to patients, particu-
arly those with poor access to dermatologists, as this may
rompt increased attention and identification of abnormal
kin lesions. �
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