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Introduction
With approximately 2.3 million new cases identified, breast 

cancer represented the most common cancer diagnosis globally, 
thus highlighting its significant impact on the global healthcare 
system. [1,2].

Abstract
Background Breast cancer is the most frequently diagnosed cancer among women worldwide. Aromatase inhibitors (AIs) 
and taxane-based chemotherapy are key treatments both associated with dermatologic adverse events (dAEs) that impair skin 
physiology and patient-reported outcomes. Patients and Methods This cross-sectional study included 81 female breast cancer 
patients treated with aromatase inhibitors or taxanes. Skin assessments covered barrier function, hydration, transepidermal 
water loss (TEWL), roughness, pigmentation, thickness, collagen, and elasticity by using bioengineering techniques. Qual-
ity of life (QoL) was evaluated by Skindex-29. Analyses accounted for age, treatment type, and time since surgery. Results 
Assessment of skin barrier integrity revealed that TEWL values varied according to time since surgery rather than treatment 
type. A similar trend was observed for skin redness, whereas instrumental measurements of skin texture (Ra) showed a dis-
tinct age-dependent pattern regardless of pharmacological therapy. Skindex-29 revealed that 20% of patients on aromatase 
inhibitors and 23% on taxane-based chemotherapy reported physical symptoms, while 9% and 11%, respectively, reported 
emotional distress related to these symptoms. Conclusions Time from surgery and age primarily influence objective skin pa-
rameters in breast cancer survivors.  Integrating instrumental measures with patient-reported outcomes identifies key targets 
for personalized skincare in supportive oncology care, potentially enhancing QoL.

Aromatase inhibitors (Ais; anastrozole, letrozole, exemes-
tane) therapy is a well-established treatment for estrogen recep-
tor-positive (ER+) breast cancer, which constitutes over 70% of 
all cases. AIs act by inhibiting aromatase, an enzyme that con-
verts androgens to estrogens in peripheral tissues, thereby reduc-
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ing estrogen levels and limiting cancer progression [3].
Adjuvant endocrine therapy with aromatase inhibitors (AIs) 

is standard for postmenopausal women with estrogen recep-
tor-positive (ER+) disease (>70% of cases), offering superior 
disease-free survival versus tamoxifen [4].

Although the clinical benefit of AIs is well established, their 
safety profile warrants careful consideration, particularly re-
garding under-recognized toxicities. While musculoskeletal and 
bone-related side effects have been extensively documented, 
dermatologic adverse events (dAEs) are less commonly reported 
despite their potential to impair quality of life and treatment ad-
herence. Recent evidence from a pharmacovigilance analysis of 
the FDA Adverse Event Reporting System (FAERS) identified 
2,237 AI-related dermatologic cases among more than 21 million 
reports [5].

 The analysis revealed 61 preferred terms with positive signals, 
including nail disorders, onychoclasis, and abnormal hair growth. 
The strongest associations were observed for pseudo-cellulitis 
(reporting odds ratio [ROR] 57.73), anhidrosis (ROR 48.68), and 
nail toxicity (ROR 38.40). Notably, significant correlations were 
found for anastrozole (ROR 1.07, 95% CI 1.03–1.11) and ex-
emestane (ROR 1.10, 95% CI 1.04–1.16), whereas letrozole did 
not demonstrate a statistically significant association. Latency 
analysis showed that certain dermatologic events could appear as 
early as two days after AIs initiation, while others, such as skin 
ulceration with exemestane, emerged after more than 200 days 
of treatment.

The enzyme aromatase is expressed in several tissues, includ-
ing ovarian granulosa cells, adipose and  skin fibroblasts, bone, 
and the brain. In postmenopausal women, peripheral aromatiza-
tion, particularly in adipose tissue and skin, becomes the primary 
source of estrogen and increases with age and body weight. [6] 
Estrogen biosynthesis in the skin occurs in keratinocytes, mela-
nocytes, and fibroblasts, and plays a vital role in skin physiology. 
Estrogen promotes the expression of structural proteins includ-
ing ezrin, hyaluronic acid (which contributes to skin hydration 
and thickness), elastin (resilience), and collagen (dermal mass) 
[7].  Consequently, the profound estrogen depletion caused by 
AIs therapy can lead to skin dryness, thinning, atrophy, delayed 
wound healing, increased irritation, and pruritus highlighting the 
need for a monitoring system to detect and promptly manage 
skin toxicities.  

Taxane-based chemotherapy is a cornerstone in both early and 
metastatic settings, reducing recurrence when added to anthracy-
clines [8-10].

Taxanes are implicated in cutaneous reactions in approximate-
ly 65% of patients, including alopecia, hypersensitivity reactions, 
nail disorders, and morbilliform rashes [11,12]. Severe delayed 
reactions - such as radiation recall dermatitis, palmar-plantar 
erythrodysesthesia, Stevens–Johnson syndrome, acute general-
ized exanthematous pustulosis, and autoimmune skin diseases 
like systemic lupus erythematosus and subacute cutaneous lupus 
erythematosus - though rare, may also occur [13,14].

Despite efficacy, both therapies carry dermatologic adverse 
events (dAEs) impacting quality of life (QoL) and adherence 
[15,16].

Few studies quantify dAEs via objective biophysical param-
eters (transepidermal water loss [TEWL], hydration, elastic-
ity, color, texture [Ra]). This cross-sectional study evaluates 
skin integrity, physiology, and Skindex-29-reported QoL in 81 
breast cancer survivors stratified by age, time since surgery, and 
treatment (taxane- vs AI-based) [17]. Findings aim to identify 
therapy-independent patterns and support personalized toxicity 
management.

Patients and Methods
Study design and participants

The study adopted a cross-sectional design. Convenience sam-
pling identified 89 eligible women (aged 40–70 years) post-sur-
gery for breast cancer receiving adjuvant aromatase inhibitors 
(AI; anastrozole/letrozole/exemestane), paclitaxel (±radiothera-
py), or tamoxifen. Tamoxifen patients (n=6) and ineligible cases 
(n=2) were excluded, yielding 81 patients stratified by age, time 
since surgery, and therapy (AIs n=61; taxane n=20).

Inclusion criteria:

• Age between 40 and 70 years;

• Active treatment with tamoxifen, aromatase inhibitors, or pa-
clitaxel as adjuvant therapy, with or without radiotherapy;

• Subjects receiving hormonal therapy must have discontinued 
any chemotherapy at least 30 days prior;

• Acquisition and signing of informed consent and privacy in-
formation.

Exclusion criteria:

• Presence of chronic skin diseases known prior to the start of 
adjuvant treatment (psoriasis, lupus, atopic dermatitis);

• Inability to understand and/or provide informed consent;

• Unwillingness or inability to complete all tests required by 
the protocol;

The study was approved by the IEO Institutional Review 
Board (project code: UID 4588/12_March_2024) and conduct-
ed in accordance with the principles stated in the Declaration of 
Helsinki and the guidelines of Good Clinical Practice.

Skindex-29 questionnaire

The Skindex-29 questionnaire is a patient-reported outcome 
measure designed to assess the impact of dermatological con-
ditions on quality of life (QoL), effectively capturing subjective 
distress that may be overlooked by conventional clinical instru-
ments such as the Common Terminology Criteria for Adverse 
Events  (CTCAE) [17].  It comprises 29 items divided into three 
domains: symptoms (7 items – numbers 1, 7, 10, 16, 19, 24, 27), 
emotional functioning (11 items – numbers 3, 6, 9, 12, 13, 15,18, 
21, 23, 26, 28), and social functioning (12 items – numbers 2, 4, 
5, 8, 11, 14, 17, 20, 22, 25, 29). Each item evaluates the frequen-
cy of skin-related issues experienced by patients over the pre-
ceding four weeks a timeframe chosen for its clinical relevance, 
as it generally allows patients to attain a new homeostatic state 
following changes in dermatologic treatment.

The questionnaire is self-administered and validated in inter-
national literature, with responses based on a five-point Likert 
scale: “never,” “rarely,” “sometimes,” “often,” and “all the time,” 
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corresponding to scores of 0, 25, 50, 75, and 100, respectively. 
Higher scores indicate a greater impact of the skin condition on 
Quality of life. They can be classified according to established 
domain-specific cut-off values as absent, mild, moderate, or se-
vere [18, 19].  During analysis of the Skindex-29 items, the ques-
tions were grouped into the three macro-categories identified in 
the questionnaire's original structure. This allowed for a more 
immediate and coherent interpretation of the data.

These macro-domains reflect the principal areas of impact 
evaluated by the Skindex-29: physical symptomatology, emo-
tional distress, and interference with daily and social function-
ing.

For percentage calculations, only scores ranging from 50 to 75 
were considered, as they were interpreted as indicative of mod-
erate discomfort.

We supplemented the official Skindex-29 with an initial sec-
tion collecting patients' demographic and clinical data, thereby 
enabling a more comprehensive characterization of the popula-
tion under investigation. The questionnaire was administered on 
the same day as the cutaneous tests. 

Instrumental measurements

The instruments used to evaluate skin parameters involve con-
tact between the upper arm (the test area) and a series of probes 
that do not cause discomfort, pain, or skin damage. 

Skin barrier integrity was assessed by the measurement of 
transepidermal water loss (TEWL) and the stratum corneum 
hydration (SCWC). TEWL from 0 to 90 g*m-2h-1 was detect-
ed using a skin evaporimeter made of a small cylindrical open 
chamber (1 cm in diameter, 2 cm in height) with a couple of 
hygrometric sensors connected to a microprocessor plugged into 
a computer workstation, using Tewameter TM 300 (Cutometer 
MPA580, Courage & Khazaka). Stratum corneum hydration was 
evaluated using a CM 825 corneometer (Cutometer MPA580, 
Courage & Khazaka).  Corneometry is a technique used to assess 
the hydration of the outermost layer of the epidermis, the stratum 
corneum [20]. Since skin is a dielectric medium, all variations in 
hydration result in a corresponding change in the skin's electri-
cal capacity. The device used in the present trial was equipped 
with a 49 mm2 surface probe that allows precise measurements 
within 1 second over a depth range of 10–20 μm in the stratum 
corneum . The parameter was expressed using an arbitrary score 
scale (0–100 A.U.).

The thickness of the upper layers of the skin (epidermis and 
dermis) and the collagen intensity were evaluated by ultrasound 
images obtained by a 22 MHz DUB system (DermaLab Com-
bo Ultrasound Standard probe (Cortex technology, Hadsund, 
Denmark). The first parameter represents the distance between 
the epidermis and the dermis/hypodermis boundary, while the 
second parameter reflects the structural density, indicating the 
amount and the activity of collagen present in the dermis.

The morphological aspects of the skin, including surface tex-
ture, fine-line profile, redness, and pigmentation, were evaluated 
using dedicated software for three-dimensional images acquired 
with Antera 3D. (Miravex Limited, Dublin, Ireland). [21] The 
3D image acquired with the instrument can be transformed using 

specific software into a color image in which each shade of color 
(from blue to yellow) is related to a height; thus, the presence of 
a groove will be indicated by a color gradient that can transition 
from blue to green according to its depth. Parameters characteriz-
ing skin micro-reliefs which can be measured at a glance, imme-
diately thanks to this 3D topographic representation of the skin 
are the following:

• Ra represents the average skin roughness texture. It is the in-
tegral of the function describing the skin roughness profile curve; 
the higher the value of Ra, the higher the skin roughness. 

• Rt represents the maximal skin roughness. Single roughness 
depths are first determined by measuring the peak-to-valley dis-
tance within each evaluated sampling length. Rt is the greatest 
peak-to-valley distance within any single sampling length, which 
is defined as the vertical distance between the top of the highest 
peak and the bottom of the lowest valley.

The average concentration and uniformity of biochromo-
phores, such as melanin and hemoglobin, in the skin were also 
investigated to detect pigmentation alterations and redness areas. 

Parameters characterizing the pigmentation are the following:

• Minimum: a minimum concentration of pigmentation per unit 
area relative to the area selected;

• Maximum: a maximum concentration of pigmentation per 
unit area relative to the area selected;

• Variation: description of the extent of the color or pigmenta-
tion differences in the skin giving information of the uniformity 
of the pigment

Parameters characterizing the redness are the following:

• Minimum: a minimum concentration of hemoglobin per unit 
area relative to the area selected;

• Maximum: a maximum concentration of hemoglobin per unit 
area relative to the area selected;

• Variation: description of the extent of the redness differences 
in the skin giving information of the redness uniformity.

The skin's mechanical properties were measured using an 
MPA580 cutometer (Courage & Khazaka). [22] In this technique, 
the skin is evaluated by measuring the vertical deformation in-
duced by vacuum aspiration at a negative pressure of 450 mbar, 
applied to the skin for 1-3 seconds via a 2 mm probe. The param-
eters considered were: 

R0: Skin firmness. This parameter measures the maximum am-
plitude, expressed in mm, that the skin reaches after the cutome-
ter applies suction and represents the passive response of the skin 
to applied force. R0 represents the ratio of skin looseness to skin 
tightness; the lower R0 is, the firmer the skin. 

R2: An index representing the capability of the skin to return to 
its rest condition after being exposed to mechanical stress, that is, 
a percentage of the total elasticity of the skin. The closer R2 is to 
100, the more elastic the skin is. 

R5: The ratio between the skin's immediate recovery and its 
immediate deformation. Therefore, it is a measure of the net elas-
ticity, expressed as a percentage.
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Statistical analysis

We limited the primary analysis to 81 patients who received 
either aromatase inhibitors or taxanes for the treatment of breast 
cancer.

For each skin measure, we calculated the average of the left 
and right arm measurements and analyzed them separately for the 
affected and unaffected sides.

For the primary study endpoint, we used a one-sample t-test to 
assess whether the mean hydration of the entire population was 
significantly greater than a reference value (mean=39.0, standard 
deviation=6.9) from the general population.

Patient characteristics were presented as frequencies and per-
centages, and their distributions were compared using Fisher's 
exact test.

Skin parameters were presented as means ± standard devia-
tions. Comparison across different age groups (0-49, 50-59, 60+), 
time since surgery (<1, 1-5, >5 years), and current treatment 
groups (aromatase inhibitors, taxanes) was made using univari-
able and multivariable generalized linear models mutually adjust-
ed for age, years since surgery, and current treatment group.

We used violin plots to show the distributions of various skin 
parameters within the same age, time since surgery, and current 
treatment groups. Paired comparisons of medians were per-
formed using the non-parametric Wilcoxon test, while overall 
comparison was made using the Kruskal-Wallis test.

All tests were two-sided with α=0.05. Analyses were per-
formed using the SAS software version 9.4 (Cary, NC).

Results
Eighty-one patients satisfied the inclusion and exclusion crite-

ria and were enrolled in the study. At the time of the study, 61 pa-
tients were receiving aromatase inhibitors and 20 were receiving 
taxanes as adjuvant treatment. Patients' characteristics are given 

in Table 1.

The main output of this instrumental evaluation was the as-
sessment of skin barrier integrity in patients, accounting for sev-
eral variables: age, time since surgery, and ongoing treatment. 

Patients showed well-preserved skin hydration (43.8±8.4 AU) 
exceeding normative values (39.0±6.9, P<0.001, one-sample 
t-test) ( Table 2).

Age strongly influenced objective parameters: elasticity 
declined progressively (R2 66.5% [0-49y] to 56.2% [60+], 
p<0.0001; R5 76.9% to 67.9%, p=0.001), collagen intensity de-
creased (115.3 to 106.9 AU, p=0.004), roughness increased (Ra 
4.9 to 8.0 μm, p<0.0001) (Table 2; Figure 1; Figure 2; Supple-
mentary Figure S1).

In the assessment of skin barrier integrity, as measured by tran-
sepidermal water loss (TEWL), in the average evaluation on both 
upper limbs, borderline statistically significant differences were 
observed between patients receiving aromatase inhibitors (mean 
TEWL: 12.02±4.5 g/m²h) and those treated with taxanes (mean 
TEWL: 8.20±2.45 g/m²h; p=0.05). The TEWL values differed 
significantly according to time from surgery. Patients who had 
been undergoing treatment for less than 1 year exhibited lower 
TEWL values (9.32±2.55 g/m²h) in contrast with patients receiv-
ing treatment for 1 to 5 years showed the highest TEWL values 
(13.8±5.95 g/m²h; p=0.02) (Table 2). 

Same results can be observed when hydration and TEWL 
were measured on the same side as breast cancer or average 
of both arms in case of bilateral breast cancers (mean TEWL 
AIs 12.26±4.5 vs taxane 8.19±2.8 g/m²h; p=0.05) and same 
data during the 1-5 year post-surgical window (mean TEWL 
14.14±5.8 g/m²h; p=0.02) compared to patients treated for less 
than 1 year (9.31±2.7 g/m²h) (Figure 3; Supplementary Table 1s).

Time since surgery also drove reduced redness variation late 

Table 1. Patients’ characteristics

All patients receiving taxanes were newly diagnosed



British Journal of Cancer Research

863Br J Cancer Res 2026, 9:1

Table 2.  Average measures of both arms

Figure 1. Skin thickness and collagen intensity  ultrasound images A) age group 0-49; B) age group 50-59 .
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Figure 2. Skin texture and roughness 3D images A) age group 0-49; B) age group 50-59

Figure 3. Hydration and TEWL measures on the same side as breast cancer (or average of both arms in case of bilateral breast cancer)
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Figure 4. Upper: elaboration of skin pigmentation, Lower: elaboration of skin redness

(2.46 to 2.56 AU, p=0.03). Multivariable GLM (adjusted for 
age group, time since surgery, treatment) confirmed age-inde-
pendence of these trends (TEWL adj-P=0.02; redness variation 
adj-P=0.03) (Table 2; Figure 4).

Treatment differences were modest: taxanes associated with 
increased dermal thickness (1032 vs 934.8 μm, adj-P=0.002), 
pigmentation minimum (33.2 vs 29.7 AU, adj-P=0.01), reduced 
redness minimum (8.1 vs 9.0 AU, adj-P=0.02), and lower red-
ness variation (2.28 vs 2.59 AU, adj-P=0.0004). SkinIndex-29 
revealed mild global impairment (28.8±9.7), with comparable 
symptoms (36.7±15.2), emotions (28.3±11.4), and function 
(24.2±7.3) across groups (all adj-P>0.05). 

Among AIs-treated patients, 20% reported moderate-severe 
physical symptoms (PS) with 9% experiencing related emotion-
al distress (EM). Taxane recipients showed comparable burden: 
23% PS, 11% EM. Functional/social impairment affected 4.5% 
across groups (all adj-P>0.05).

Discussion
Taxanes compromise skin barrier function through multiple 

pathways: microtubule stabilization disrupts keratinocyte prolif-
eration/differentiation, downregulates aquaporin-3 (AQP3) and 
extracellular matrix proteins (COL1, ELN, FN1), and triggers 
oxidative stress/pro-inflammatory cytokines (IL-6, TNF-α) [23-
26]. Aromatase inhibitors (AIs) exert indirect effects via estro-

gen depletion, impairing estrogen receptor-α/β-mediated regu-
lation of hyaluronic acid synthesis, sebum production, collagen 
I/III turnover, and keratinocyte growth factor expression critical 
for epidermal renewal [27-30].

Despite these distinct mechanisms, TEWL showed border-
line inter-group differences (AI 12.02±4.5 vs taxane 8.20±2.5 
g/m²h; p=0.05), remaining within healthy norms (5-10 g/m²h) 
except during the 1-5 year post-surgical window (13.81±5.6 g/
m²h; p=0.02 vs <1y).

Interestingly, in patients undergoing treatment for more than 
5 years, TEWL values appeared to stabilize (10.55 g/m²/h), ap-
proaching those observed in the recently treated group.

This triphasic pattern preserved early (<1y: 9.32±2.1), peak 
intermediate (1-5y), stabilization late (>5y: 10.55±2.8)—di-
verges from expected cumulative toxicity, suggesting dynamic 
interplay between treatment burden, behavioral factors, and cu-
taneous adaptation.

The early preservation likely reflects heightened skincare vig-
ilance post-diagnosis, with regular emollient/barrier-repair use 
counteracting initial toxicity. Medium-term deterioration aligns 
with documented compliance decline in chronic disease man-
agement, compounded by cumulative endocrine/chemothera-
py effects on stratum corneum lipids (ceramide reduction) and 
corneodesmosome degradation. Late stabilization may indicate 
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cutaneous remodeling residual fibroblasts maintaining baseline 
collagen turnover or enhanced dermatologic support in long-term 
survivors.

These findings underline the significance of implementing ed-
ucational dermatological programs to promote sustained adher-
ence to moisturizing and barrier-protective skincare throughout 
all steps of cancer treatment.

Early and continuous use of functional dermocosmetics may 
function as a practical yet straightforward strategy to preserve 
skin barrier integrity, enhance patient quality of life, and poten-
tially reduce the incidence of dermatologic complications.

Skin texture and roughness were also analyzed in this study. 
Regarding skin roughness, no statistically significant differences 
were observed between patients treated with aromatase inhibi-
tors and those receiving taxanes. However, significant variations 
emerged according to patients’ chronological age, suggesting that 
aging, rather than treatment type, plays a predominant role in 
determining skin surface characteristics. Instrumental measure-
ments of Ra values a standard indicator of skin texture revealed a 
distinct age-dependent profile. Patients aged 0–49 years exhibited 
a mean Ra of 4.85, significantly lower than the 6.48 observed in 
the 50–59-year group and the 7.99 in the ≥60-year cohort. By di-
rect comparison, younger patients (0–49) had markedly smoother 
skin (lower Ra) than both older groups. Moreover, the Rt val-
ues, reflecting vertical surface irregularity, followed a compara-
ble age-related trend, increasing from the youngest to the oldest 
group.

This pattern aligns with published evidence demonstrating that 
skin surface roughness progressively increases with chronologi-
cal age, mainly due to intrinsic aging processes such as collagen 
depletion, elastin disorganization, slowing of epidermal turnover, 
and a decline in water-retention capacity [31, 32] .

Instrumental data indicate that patients receiving aromatase 
inhibitors exhibit greater skin redness than those receiving tax-
ane-based therapy. The distinct underlying pathophysiological 
mechanisms can explain this difference. In patients treated with 
aromatase inhibitors, redness primarily reflects a vasomotor man-
ifestation secondary to estrogen deprivation. The pathophysiolo-
gy of hot flushes is unclear; however, estrogen withdrawal clearly 
plays an important role. It is postulated that declining estrogen 
levels may alter brain neurotransmitter activity and destabilize 
the hypothalamic thermoregulatory center [33].

Emerging evidence suggests that estrogen-sensitive hypotha-
lamic neurons expressing estrogen-sensitive neuropeptides may 
contribute to the thermoregulatory dysfunction of vasomotor 
symptoms (VMS) by controlling the release of GnRH. Deficient 
estrogen levels result in unopposed and increased activation of 
neurons that signal to the hypothalamic thermoregulatory control 
center. This results in activation of heat-dissipation mechanisms, 
vasodilation, and sweating, which are experienced as VMS [34].

Conversely, in patients undergoing taxane therapy, skin redness 
appears to be associated with inflammatory processes and vaso-
dilation mediated by the release of pro-inflammatory mediators. 
Paclitaxel causes many adverse effects on the skin through sev-
eral mechanisms. It is directly cytotoxic to keratinocytes, causing 
type I and IV hypersensitivity reactions that affect, among other 

tissues, the skin. Another mechanism of toxicity is the inhibition 
of Bcl-2 expression, an increase in p53 and p21 expression, a de-
crease in vascular endothelial growth factor (VEGF), an increase 
in markers of oxidative stress and proinflammatory markers, a 
decrease in markers of elasticity, and increased pigment produc-
tion in melanocytes [35]. According to mechanisms described in 
the literature, it may be hypothesized that in patients treated with 
aromatase inhibitors, cutaneous flushing is frequent because the 
significant reduction in estrogen levels alters hypothalamic ther-
moregulation and peripheral vasodilation, leading to hot flashes 
like those observed during menopause. In contrast to taxanes, 
flushing is not a typical manifestation; when present, it is usually 
acute and related to infusion-associated hypersensitivity reac-
tions rather than a chronic hormonal mechanism.

In addition to redness, instrumental analyses were also per-
formed on skin pigmentation and thickness. Instrumental anal-
yses revealed taxane-specific increases in dermal thickness 
(1032±148 vs 935±128 μm AI, adj-P=0.002) and pigmentation 
minimum (33.2±5.1 vs 29.7±4.2 AU, adj-P=0.01), consistent 
with taxane-induced sclerodermoid fibrosis (TGF-β/myofibro-
blast activation) and melanogenesis (paclitaxel activates MITF/
ERK and increases melanin content)[12]. These structural 
changes contrast AI estrogen-depletion effects, yet both contrib-
ute to subtle, non-CTCAE detectable dAEs. 

This discrepancy between patient-reported outcomes and 
objective findings highlights an important methodological and 
clinical consideration: each tool provides a distinct perspective 
on the dermatological experience. The Skindex-29 captures the 
patient’s subjective perception, which may be influenced by per-
sonal, contextual, or treatment-related factors, whereas instru-
mental techniques yield standardized, reproducible, and clinical-
ly quantifiable data.

Supporting this interpretation, patients undergoing chemo-
therapy, commonly perceived as a more invasive treatment, re-
ported greater concern regarding the persistence or worsening of 
symptoms compared to those receiving endocrine therapy. This 
discrepancy does not constitute a contradiction but instead un-
derscores the importance of integrating both perspectives.

From a clinical perspective, relying solely on instrumental 
data may result in an underestimation of patients' subjective 
discomfort, especially in populations undergoing prolonged or 
emotionally challenging treatments. On the other hand, using 
only questionnaires might lead to an overestimation of the clin-
ical significance of minor or temporary skin changes. By em-
ploying a combined assessment strategy, healthcare providers 
can align subjective perceptions with the underlying pathophysi-
ology, ultimately improving clinical management and enhancing 
communication with patients.

Previous studies have reported similar findings, highlighting 
the importance of integrating objective skin measurements with 
patient-reported outcomes when evaluating dermatologic toxici-
ty in oncology care. [36, 37].

Conclusion
The study measured objective outcomes, affected by the time 

frame and/or therapy, and subjective data related to patient qual-
ity of life, providing preliminary objective skin parameters in 
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oncological patients undergoing different pharmacological ther-
apies. 

Based on the results, it is not possible yet to definitively es-
tablish a difference between the groups that underwent different 
treatments. 

Age and time since surgery predominate over adjuvant 
therapy type and a distinctive triphasic TEWL pattern—early 
preservation (<1y), peak deterioration (1-5y), late stabilization 
(>5y)—suggesting cutaneous adaptation modulated by skincare 
adherence rather than cumulative toxicity.

Taxanes were associated with increased dermal thickness 
(1032 vs 935 μm, adj-P=0.002) and pigmentation alongside 
reduced redness heterogeneity versus aromatase inhibitors, 
while Skindex-29 revealed comparable mild global impairment 
(28.8±9.7) across groups, highlighting discrepancies between 
objective measures and patient-reported burden that necessitate 
integrated assessments in supportive oncology.

These findings advocate implementation of longitudinal der-
matologic education programs emphasizing continuous emol-
lient/barrier-repair use particularly during the vulnerable 1-5 
year post-surgical window to optimize skin homeostasis, en-
hance quality of life, and mitigate underrecognized dermatolog-
ic adverse events throughout breast cancer survivorship.
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