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Impact statement

Effective treatment of keloid that is a
commonly recurrent dermatosis is very
difficult, even after standard treatment.
Standard treatment consists of partial
resection of the lesion (shaving excision),
in addition to local corticosteroid injection.
Therefore, there is interest in alternative
forms of topical treatment, e.g., selective
estrogen receptor modulators, particularly
tamoxifen has demonstrated in vitro stu-
dies to be a promising drug. Nevertheless,
there is scarcity of publications on the
effects of intralesional tamoxifen on
keloids have been found, leading us to the
conception of the present study. In this
study, tamoxifen has proven to be an
interesting alternative drug for the topical
treatment of keloid, allowing us to con-
clude that the intralesional application of
tamoxifen in keloids promotes a variable
but ever-present inflammatory stimulus,
associated with intense reduction of col-
lagen fiber, in addition to a significant
decrease in the number of fibroblasts that
produce collagen and are involved in dis-
ease maintenance.

Abstract

The aim of this study was to evaluate the effect of intralesional tamoxifen on keloids, par-
ticularly on the concentration of fibroblasts, dermal inflammatory infiltrate, and collagen
degeneration. A prospective study was carried out to evaluate keloids in 13 patients of
both genders pre- and post-treatment with intralesional tamoxifen. Two samples of keloid
lesions were obtained by 4-mm punch biopsies during the study: the first at the time of
diagnostic confirmation of keloid and the other eight weeks later at the end of intralesional
tamoxifen treatment. The biopsy samples were placed in 10% buffered formalin for HE
staining and morphological and morphometric study. The degree of collagen fiber reduction
and inflammatory infiltration were analyzed. Student’s t-test was used for statistical analysis
of the mean number of fibroblasts before and following tamoxifen treatment (P < 0.05). The
degree of collagen fiber reduction and inflammatory infiltration were absent before treat-
ment and present in 100% of cases after treatment, while the mean number of fibroblasts
was significantly lower after intralesional tamoxifen treatment (P < 0.0001). We conclude
that intralesional administration of tamoxifen promoted an inflammatory stimulus and col-
lagen fiber reduction as well as a significant reduction in the number of fibroblasts that
produce collagen.
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Introduction

Keloid was first coined by Alibert in 1806," referring to a
cutaneous lesion with growth similar to the projection of
branches, mimicking crab claws. The word is derived
from the Greek khele, meaning “crab claw.” It is interesting
to differentiate scars of unsightly cosmetic appearance,
since a hypertrophic scar is an asymptomatic dermatosis
with an appearance similar to keloid, usually arising four
weeks after trauma. A hypertrophic scar lasts around six
months and regresses spontaneously. In contrast, keloid is
an indurated erythematous nodule that extends beyond the
boundaries of the original wound. It usually emerges six
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months after surgery, growing progressively with periods
of symptomatic flare-ups interspersed with periods of
remission. Keloids are mainly accompanied by symptoms
of pruritus, pain, and burning.

The etiology of keloid has not been fully elucidated.
However, the disorder is characterized by the presence
of polyclonal fibroblasts that have an exaggerated response
to tissue injury, producing a large amount of collagen
in response to the stimulation of growth factors, such as
transforming growth factor B-1 (TGF-B1), insulin-like
growth factor-1 (IGF-1), and vascular endothelial growth
factor (VEGF), differing from fibroblasts in normal tissue
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repair.® Old keloid scars lack the inflammatory response
that represents body defense against fibroblast overgrowth.
This dermatosis has a genetic predisposition and is more
commonly observed in melanodermic individuals and
mestizos.”

Keloid is a nosological entity that causes a number of
health problems in humans, particularly functional impair-
ment, when located in the joints. It also may cause emo-
tional distress in the affected individual due to an
unacceptable cosmetic appearance.’ Effective treatment of
this commonly recurrent dermatosis is very difficult, even
after standard treatment. Standard treatment consists of
partial resection of the lesion (shaving excision), in addition
to local corticosteroid injection. Therefore, there is interest
in alternative forms of topical treatment, e.g., selective
estrogen receptor modulators (SERMs), particularly tam-
oxifen. In vitro studies have demonstrated that tamoxifen
is a promising drug that reduces the action of growth fac-
tors involved in fibroblast stimulation.®™*° Nevertheless, to
the extent of our investigation, no publications on the
effects of intralesional tamoxifen on keloids have been
found, leading us to the conception of the present study.

Materials and methods
Patients

Thirteen patients of both genders presenting with keloids,
receiving care at the Dermatology Outpatient Facility of the
Gettlio Vargas Hospital, Federal University of Piaui, parti-
cipated in this study. The current investigation was
approved by the Internal Review Board of the Federal
University of Piaui, and all patients signed an informed
consent term prior to study initiation. Patients with keloids
for less than one year, aged 18 to 60 years, who had not been
receiving hormones in the last six months and had no
contraindication to SERM therapy, were included in the
study. Patients receiving antibiotic therapy and those with
a history of chronic degenerative disease and/or neoplasm
were excluded from the study. Before intralesional tamoxi-
fen therapy, patients underwent a biopsy (control test) for
confirmation of the keloid. The procedure was performed
under local anesthesia administered into the most clinically
active site of the lesion, with 4-mm punches. Samples were
fixed in 10% buffered formalin for 12-24 h, processed, and
stained with hematoxylin-eosin for analysis under light
microscopy. Eight days after biopsy for diagnostic confirm-
ation, tamoxifen was administered into the lesion, once a
week during eight weeks, at a dose corresponding to
20mmol/L (0.01mL/cm?) in the area surrounding the
biopsy site, as recommended by Mikulec et al.’

Methods

Morphological study. The morphological study was per-
formed using a Nikon Eclipse E 400 binocular light micro-
scope, at a magnification of x 400, which characterized the
conformation and density of collagen fibers, degree of
inflammatory infiltration, and fibroblast concentration in
the dermis.
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Morphometric study. For morphometric study, we used
a Nikon Eclipse E 400 binocular light microscope, at a mag-
nification of x 400 and connected to a video camera to quan-
tify the number of fibroblasts. The degree of collagen fiber
reduction and inflammatory infiltration were classified as
mild, moderate, and marked. Quantification of the number
of fibroblasts before and after treatment with tamoxifen was
performed using the Image Lab-Softium® software (Sao
Paulo, Brazil). Fibroblasts were counted in five random
microscope fields by two observers blinded to patient
identity.

Statistical analysis. For analysis of the number of fibro-
blasts in the keloid lesion before and after tamoxifen treat-
ment, we used the Student’s t-test. Significance level was
established at P < 0.05.

Results
Morphological

Prior to intralesional tamoxifen injection, keloid lesions
exhibited a large fibroblast concentration, thickened dense
collagen fibers, and a sparse inflammatory infiltrate.
Nevertheless, after tamoxifen treatment, there was reduc-
tion of collagen fibers, with loose atrophic collagen fibers.
Furthermore, the presence of inflammatory infiltrate and a
decrease in fibroblast concentration were observed in all
study cases. Following intralesional tamoxifen treatment,
keloid scars showed a decreased fibroblast concentration,
loose and atrophic collagen fibers, in addition to a marked
inflammatory process (Figure 1).

Morphometric

The degree of collagen fiber reduction and the degree of
inflammatory infiltration were absent in all keloids pre-
treated with tamoxifen and were present in 100% of the
lesions following tamoxifen treatment. The mean number
of fibroblasts was 83.68 +£4.38 and 25.23 +1.92, before and
after intralesional tamoxifen treatment, respectively. This
difference was statistically significant (P < 0.0001) (Table 1
and Figure 2).

Discussion

Keloid is an exophytic dermatitis of unsightly cosmetic
appearance that is very common in mestizo or black indi-
viduals. It is usually symptomatic and has a progressive
growth pat’cern.n’12 Its standard treatment, i.e., partial
removal of the scar plus intralesional corticosteroid, is fre-
quently unsatisfactory, leading to the search for alternative
intralesional therapies.'*'* Tamoxifen has shown to be a
promising drug, as observed from the results of murine
in vitro studies.® However, further studies in humans
need to be conducted. In the present study, we chose a
more rapid route of administration that mimicked the intra-
lesional injection used in standard therapy. In this study, the
dose used was based on in vitro studies, which showed a
considerable inhibition of fibroblast-mediated collage syn-
thesis.”'>'® The site used for biopsy before intralesional
tamoxifen injection was thicker and had greater keloid
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Figure 1

Photomicrograph of keloid pretreated with tamoxifen (a) showing a large concentration of fibroblasts and thickened collagen fibers and phytomicrograph

after treatment with tamoxifen and (b) showing great reduction in the number of fibroblasts, presence of looser collagen fibers with vacuoles and marked inflammatory

process (HE x 400). (A color version of this figure is available in the online journal.)

Table 1 Mean and standard error of fibroblasts in keloid
before and after intralesional tamoxifen treatment.

Pre-treatment Post-treatment

82.8 27.2
91.0 41.0
78.9 26.0
88.0 16.6
69.0 24.4
121.2 33.2
83.2 18.4
99.2 20.0
77.6 26.2
92.2 24.6
58.4 31.4
67.4 21.0

Mean 83.68 +-4.38 2523 +1.922

®There was a statistically significant reduction in the number of
fibroblasts (P < 0.0001).
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Figure 2 Stressing the number of fibroblasts prior to and after intralesional
tamoxifen treatment (*Blue line— Pre-treatment; Red line— Post-treatment).
(A color version of this figure is available in the online journal.)

erythema, probably because fibroblast concentration and
activity were higher in the keloid scar.?

The interval between the performance of biopsy and the
beginning of drug administration was based on the time for

wound healing and suture removal. Tamoxifen was admin-
istered during eight weeks at a regimen of one weekly
application. The duration of treatment and intralesional
drug use in this study were based on those of other studies.
According to Ruiz et al.’ the topical use of tamoxifen citrate
in the form of 0.1% cream had a delayed response of around
six months. However, the intralesional use of other drugs
showed a more rapid response.’

Punch biopsy was performed with the purpose of stan-
dardizing the amount of tissue removed and thus avoid
error in the removal of the elements analyzed. This
method is in agreement with studies of other authors.” In
the present study, intralesional application of tamoxifen
once a week during eight weeks showed a considerable
decrease in the elements proposed for the study of tamoxi-
fen effects.

A significant reduction in the number and function of
fibroblasts was observed, related to the production of new
collagen fibers, showing a concordance to studies of mice.*’
Collagen fiber reduction also occurred, showing that pro-
duction was inhibited, and therefore, maintenance of the
rigid indurated structure, parallel to the keloid collagen
bundles. The intense collagen fiber reduction may be
partly explained by the presence of inflammatory infiltrate
at the site of injection and also by the action of tamoxifen on
these fibers. Tamoxifen acts by contracting scars in mice'”
and reducing the action of TGF-1 in vitro, which is a factor
responsible for the excessive production of collagen by dis-
eased fibroblasts.”°

The inflammatory infiltrate predominantly composed of
neutrophils and lymphocytes is due to at least two factors:
the presence of a foreign body in the dermis and a direct
action of tamoxifen in the proinflammatory mechanisms
that contribute to dermal vacuolation and also collagen
fiber reduction. These facts were also observed by
Mikulec et al.” in experimental murine studies.

Although the literature is scarce, there are already some
studies on the action of tamoxifen on the dermis, mainly
focused on fibroblasts and cytokines that stimulate the pro-
liferation of these cells and consequently excessive collagen
production.” A beneficial action of tamoxifen on the inhib-
ition of growth factors (mainly TGF-f1, in addition to IGF,
VEGF) has been definitively proven.'” However, all studies



were performed either in animal samples or in vitro fibro-
blast cultures. The effects of tamoxifen are already well
known in humans, since it is a widely used SERM in the
chemoprevention and treatment of breast cancer. However,
apart from the use of topical tamoxifen citrate used in the
form of cream, its effect on the skin and specifically on
keloid scars has still not been fully elucidated.'®
Nevertheless, there are no studies on tamoxifen admin-
istered into the keloid lesion, which is considered the gold
standard of topical drug administration in keloid treat-
ment.? In the current study, tamoxifen has proven to be an
interesting alternative drug for the topical treatment of
keloid. However, there is a need for further studies using
topical intralesional tamoxifen with a larger sample of
patients, since this study allowed us to conclude that the
intralesional application of tamoxifen in keloids promotes a
variable but ever-present inflammatory stimulus, asso-
ciated with intense collagen fiber reduction, in addition to
a significant decrease in the number of fibroblasts that pro-
duce collagen and are involved in disease maintenance.
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