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ABSTRACT

Background: Integrated skincare (ISC) combines dermocosmetics with medical aesthetic procedures to improve outcomes.
However, guidance on selecting appropriate active ingredients across different procedure types and phases remains limited.
Aims: To provide international guidance on appropriate ISC actives for use with aesthetic procedures.

Methods: In a simplified Delphi study, 14 experts evaluated 44 actives for use across four procedure categories (ablative energy-
based, non-ablative energy-based, non-energy-based procedures with or without skin barrier disruption) at four time points (pre-
treatment, peri-treatment, aftercare, and follow-up > 1week post-procedure). The panelists also ranked their top five preferred
actives for each procedure category and time point.

Results: Ceramides, cholesterol, hyaluronic acid, niacinamide, and peptides were deemed appropriate across all procedure cat-
egories and all time points. Azelaic acid, benzoyl peroxide, cysteamine, glycolic acid, hydroquinone, lactic acid, retinoids, and
salicylic acid were identified as unsuitable for use on treatment day. Ceramides and hyaluronic acid were highly ranked for
pre-treatment, peri-treatment and aftercare, while retinoids and ferulic acid were highly ranked for pretreatment and followup.
Vitamin C was ranked in the top 5 across all procedure categories and time points, except at pretreatment for non-energy-based
without skin barrier damage.

Conclusions: Safety and tolerability are primary considerations when selecting ISC actives. Ingredients with higher irritation
potential, such as retinoids and acids, should be avoided during the healing phase (on treatment day and during short-term after-
care) due to risk of irritation, as well as post-inflammatory hyperpigmentation in skin of color.

[Correction added on 05 June 2026, after first online publication. The fifth author’s name has been corrected from “Kwun Cheun Hau” to “Kwun Cheung Hau”].

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.
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1 | Introduction

Integrated skincare (ISC) combines the use of clinically
proven skincare or dermocosmetic products as adjuncts be-
fore, during, and after medical aesthetic procedures to pre-
pare, protect and repair the skin, thereby supporting improved
long-term aesthetic outcomes. ISC for skin rejuvenation is
especially beneficial for patients with concomitant skin con-
ditions such as acne or acne scarring, rosacea, melasma and
hyperpigmentation, or dyschromia [1].

Aesthetic procedures, even when non-invasive with short
downtime and reduced risks, may cause skin barrier dis-
ruption, inducing pathological and physiological processes
such as oxidative stress and inflammation. Although most
adverse effects are transient, potential complications include
post-inflammatory hyperpigmentation (PIH) or hypopig-
mentation, worsening of melasma or acne, microbial in-
fection, erythema, skin pain, and scarring. The risk of PTH
or hypopigmentation is greatest in skin of color (SOC) and
acne-prone skin or other conditions characterized by chronic
inflammation, especially following more invasive treatments
such as ablative laser treatments, radiofrequency micronee-
dling (RFMN) or chemical peels [2, 3]. In addition to using
pre-procedure sun-protection, incorporating periprocedural
ISC, such as antioxidants, anti-inflammatory agents, and in-
gredients that promote skin barrier repair, may help mitigate
or prevent potential side effects while enhancing outcomes
[4, 5].

Combining high-quality topical ingredients with aesthetic pro-
cedures is aimed at minimizing discomfort, promoting healing,
and reducing downtime, while improving cosmesis and patient
satisfaction. However, given the ever-increasing number of ac-
tives in skincare formulations, the wide range aesthetic proce-
dures performed for various cosmetic or therapeutic purposes
(e.g., skin rejuvenation, acne scars, pigmentation disorders, ro-
sacea), and the increased emphasis on ISC in dermatology, there
is a need for evidence-based guidance to identify appropriate
actives for ISC.

A simplified Delphi method inspired by the RAND/UCLA
Appropriateness Method (RAM) [6] is a useful expert-guided
approach when there is a paucity of clinical evidence from ran-
domized controlled trials (RCT).

The primary objective of this international expert consensus
was to provide standardized and updated guidance on the ap-
propriateness of a comprehensive range of topical ISC actives
used as adjuncts for a broad range of aesthetic procedures, in-
cluding ablative energy-based (e.g., CO, or fractional CO, laser,
Er:YAG), non-ablative energy-based (e.g., nano or picosecond
Nd:YAG, intense pulsed light [IPL], dye lasers, ultrasound,
radiofrequency microneedling [RFMN]), non-energy-based
without barrier disruption (e.g., topical retinoids, topical/in-
jected hyaluronic acid, neuromodulator injections, injectable
fillers) and non-energy-based with barrier disruption (e.g., mi-
croneedling, chemical peels).

2 | Methods
2.1 | Literature Search Strategy

Actives and situations were identified by a focused PubMed
literature search conducted in 2025 with no date restrictions.
Eligible publications included English language clinical stud-
ies on humans and consensus or guideline studies address-
ing the use of ISC ingredients in conjunction with aesthetic
procedures.

2.2 | Consensus Studies

Search terms for consensus study publications included: consen-
sus, algorithm, integrated skincare, cosmetic, dermatology, der-
mocosmetic, energy-based, non-energy, periprocedural, experts,
expert opinion, panel, Delphi.

We identified 32 relevant consensus guidelines or algorithm
publications covering ISC used as adjuncts for 10 different aes-
thetic procedures or treatments and 8 dermatologic indications
(skin rejuvenation, scars, pigmentation disorders, vitiligo, acne,
rosacea, melasma, and atopic dermatitis).

2.3 | Integrated Skincare Studies

To conduct an extensive review of the literature, search terms
used for the various scenarios included: (procedure) OR (proce-
dure synonym) AND (connector) AND (cosmetic/study term).
For example, (Er:YAG) OR (erbium-doped yttrium aluminum
garnet) AND (topical) AND (split-face). We limited most proce-
dural categories to 5 studies.

Key terms for procedures included: Er:-YAG laser, Nd:YAG laser,
picosecond laser, non-ablative laser, fractional ablative laser
(or CO, laser), RFMN, ultrasound, retinoids, hyaluronic acid,
neuromodulator injections (or neuromodulator filler combined
approach), injectable fillers (or calcium hydroxylapatite/poly-
methylmethaacrylate to exclude HA), microneedling, facial peel.
Connector terms included: in combination with, laser-assisted,
assisted delivery. Cosmetic study terms included: topical, serum,
cream, antioxidant, split-face, cosmetic, skincare, dermocos-
metic, facial. Additional active-specific terms included: vitamin
C, vitamin E, and acids (hyaluronic, tranexamic, salicylic).

Preference was given to facial studies with high-quality design
(e.g., RCT over retrospective; comparative split-face over non-
comparative observational studies), particularly more recent
and/or highly cited studies.

We retrieved 68 ISC clinical studies (46 RCT), published be-
tween 2003 and 2025. Of these, 49% enrolled both men and
women, while 66% included patients with SOC. Based on the
literature search, common clinical practice, and panelist knowl-
edge of emerging ingredients, a list of 44 actives was compiled
for the survey (Tables 1 and S1).
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2.4 | International Expert Panel

The international panel comprised 14 experts with published
credentials (13 board-certified dermatologists and 1 aesthetic
doctor) from 10 countries across 5 continents. All have exten-
sive experience (over 10years) of integrating skincare with
dermatologic and aesthetic procedures and the use of peripro-
cedural ISC to prevent complications such as PTH. A live meet-
ing was convened on 28 March 2025 (10 in-person in Monte
Carlo, Monaco and 4 virtual attendance) to discuss the exist-
ing evidence on ISC actives. Groups of 5 panelists were each
assigned one procedure category (non-ablative energy-based,
ablative energy-based, or non-energy-based procedures with
or without skin barrier disruption) and indicated whether they
would recommend the active at the respective time point by
voting “yes” or “no”.

2.5 | Survey

During April-May 2025, all panelists completed an online
survey rating the 44 ISC active ingredients on a 4-point scale
(I1=Never appropriate, 2=Rarely, 3=Sometimes, 4=Often/
Always) for all four procedure categories across four treat-
ment periods. Responses were dichotomized into appropriate
(“Often/Always” or “Sometimes appropriate”) or not appropri-
ate (“Never” or “Rarely appropriate”) and analyzed using a sim-
plified Delphi method, inspired by the RAND/UCLA method
adapted to a 4-point evaluation [6].

Consensus was defined as follows: appropriate if >11 panelists
(if fewer than 14 panelists responded, consensus was defined as
>75% agreement among respondents) voted “Often/Always” or
“Sometimes appropriate” (with <4/14 answers in “Never” or
“Rarely appropriate”); not appropriate if > 11 panelists (or >75%
agreement among panelists who responded) voted “Never” or
“Rarely appropriate” (with <4/14 answers in “Often/Always” or
“Sometimes appropriate”). All other scenarios were classified as
no consensus reached. Of note, the lowest consensus score of 11
votes versus 3 votes met statistical significance (p=0.03; one-
sample chi-square test).

The survey also asked panelists to list their top 5 recommended
actives for each procedure category and each time point.
Ranking of actives was performed as follows: (i) number of times
ranked in the top 5; (ii) number of times ranked in the top 3; and
(iii) overall mean ranking score (from 0= active not selected to
5=active ranked in first position). Following collegiate decision,
the mean score (higher score =higher rank) served as the pri-
mary basis for ranking, with ties resolved by the total number of
top-5 votes across all panelists; any remaining ties were assigned
equal rank.

Panelists could also provide free-text comments on the actives.

A second virtual meeting was held in June 2025 to discuss, re-
fine, and validate the consensus results.

3 | Results
3.1 | Consensus Results

Consensus results for each procedure category are shown in
Figure 1. Several actives were deemed appropriate across all
time points, whereas others were identified as unsuitable for use
on treatment day and during short-term aftercare (Figure 1).
Ceramides, cholesterol, hyaluronic acid, niacinamide, and pep-
tides were deemed appropriate across all four procedure cate-
gories and all time points (shown in bold in Figure 1). Despite
incomplete responses for actives alpha-bisabolol and panthenol
at some time points, both were considered appropriate across all
procedure categories and all time points, based on a consensus
of >75% agreement among respondents. The number of respon-
dents for active ingredients that reached consensus but had at
least one time point with fewer than 14 panelist responses is
provided in Table S2. Certain actives, including kojic acid, lami-
naria extract, resveratrol, and vitamin C, were recommended for
situational use for ablative energy-based procedures at all time
points except for short-term aftercare.

Azelaic acid, benzoyl peroxide, cysteamine, glycolic acid, hydro-
quinone, lactic acid, retinoids, and salicylic acid were identified
as unsuitable across all four procedure categories for use on
treatment day (and, in some cases, also during short-term after-
care). Benzoyl peroxide (2% USA) was inappropriate at all time
points for ablative energy-based and both non-energy-based cat-
egories (with and without barrier disruption).

Actives that did not reach consensus at one or more time
points within certain procedure categories, including some
growth factors, exosomes, and plant extracts, are detailed in
Table S3.

3.2 | Top Ranked Recommended Actives

Based on expert opinion, the top 5 recommended ISC actives for
each procedure category and each time point are summarized
in Figure 2. Certain actives were ranked consistently in the top
5 across all 4 procedure categories: ceramides, ferulic acid, and
retinoids at pretreatment; ceramides, hyaluronic acid, and vita-
min C on treatment day and short-term aftercare; ferulic acid,
retinoids, and vitamin C at followup.

In summary, ceramides and hyaluronic acid were highly
ranked throughout the treatment and short-term aftercare
phases, whereas retinoids and ferulic acid were highly ranked
at pretreatment and followup. Vitamin C was ranked in the top
5 across all procedure categories and time points, except at pre-
treatment for non-energy-based without skin barrier damage.

In addition to ceramides, hyaluronic acid, and vitamin C, other
actives ranked in the top 5 at treatment day included cholesterol
(for all procedure categories except non-ablative energy-based),
panthenol (ablative energy-based, non-energy-based with skin
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NON-ENERGY-BASED WITHOUT NON-ENERGY-BASED WITH
ABLATIVE ENERGY-BASED NON-ABLATIVE ENERGY-BASED
¢ S [ BARRIER DISRUPTION ) [ BARRIER DISRUPTION ]
/ Adenosine \ / Alpha-bisabolol* \ / Adenosine \ / Adenosine \
Alpha-bisabolol Ceramides Alpha-bisabolol* Alpha-bisabolol*
Arbutin Cholesterol Ceramides Ceramides
Baicailin Exosomes: Human/Animal Cholesterol Cholesterol
Botanical extracts (thyme, olive, cucumber) EXESOTT.%: E:jam Ectoin Ectoin
Ceramides e el Fatty acids Fatty acids
Cholesterol Glutathione Glutathione Glutathione
Actives Ectoin HEPES . Growth factors: Plant and Peptides Hyaluronic acid
appropriate at all Exosomes: Plant _ Hyaluronic acid Hyaluronic acid Lactobacillus/Soybean Ferment Extract
time points are Fatty acids Lactobacillus/Soybean Ferment extract Lactobacillus/Soybean Ferment Extract Niacinamide
highlighted in Ferulic acid Laminaria extract Niacinamide Panthenol*
green Hyaluronic acid Licorice Panthenol* Peptides
Licorice Niacinamide Peptides Phloretin
Niacinamide Panth.enol Phloretin Proxylane® (C-xyloside)
Panthenol Peptides Proxylane® (C-xyloside) Rhamnose
Peptides Polyhydroxy agid (PHA) Rhamnose Silymarin
Tranexamic acid Phloretin Silymarin Tranexamic acid
Vitamin E (Tocopherol) Poly-L-lactic acid (PLLA) K Tranexamic acid /
K Wild Fruit Flavonoid extracts / Proxv'€;:® (C-xyloside)
amnose — -
p N Resveratrol [ Abutin ] [ Wild Fruit Flavonoid extracts ]
Actives which HEPES Silymarin
should be avoided Hydroquinone (2% USA) ) '!'ranexamic aclid i / Arb_utin . \
on treatment day Lactobacillus/Soybean Ferment Extract V'\‘/‘jm"{ CE(L'_F‘SCOf:'C QICI*d) / Azelaic acid \ Azelaic acid
are highiighted in Retinoids W'Idltimln FI( 000% erol) Baicalin Baicalin
pale pink Rhamnose* ild Fruit Flavonoid extracts 5 Bakuchiol
\ J B ] Benzoyl peroxide (2% USA)
— Ve Arbutin ™\ Benzoyl peroxide (2% USA) f
Azelaic acid ; Cysteamine
iol (vitami Azelaic acid Cysteamine : o
Bakuchiol (vitamin A analog) - Exosomes: Human/Animal
5 o Benzoyl peroxide (2% USA) Glycolic acid Glycolic acid
enzoyl c;;eromde (2% USA) Glycolic acid HEPES LEPES
Actives to be ysteamine . " Hydroquinone (2% USA ]
avoided on Exosomes: Human/Animal Growth fado}’(ij;'z‘:;da”d Peptides v qKojic a((:i i oY, Hydroqllzngne (%% USA)
i C o ojic aci
treafment day and Glutathione \_ Salioylic acid Y, Lactic acid L actic acid
during short-term Glycolic acid Polyhydroxy acid (PHA) actic aci
aftercare are Lactic acid ( Cysteamine ) R Lamin_arial extract
highlighted in dark Polyhydroxy acid (PHA) Growth factors: Human \ Salicylic acid / Llcorlcel
pink Phloretin Hydroguinone (2% USA) Polyhydroxy acid (PHA)
Poly-L-lactic acid (PLLA) Lactic acid Retinoids
Salicylic acid _ Retinoids Y, Salicylic acid

FIGURE1 | Consensus results for ISC actives. Actives in bold text have consensus to use at all time points across all four procedure categories.

Data was collected for 44 actives across 4 time points (pretreatment [Day —14 to —1], treatment day [Day 0], aftercare [Day 1-7] and followup [>Day

7-28]) and 4 procedure categories. For each specific procedure category, actives appropriate at all time points are highlighted in green, actives
which should be avoided on treatment day are highlighted in pale pink, and actives to be avoided on both treatment day and during short-term
aftercare are highlighted in dark pink. Examples of the different procedure categories include ablative energy-based (e.g., fractional CO, laser,

Er:YAG), non-ablative energy-based (e.g., nano or picosecond Nd:YAG, intense pulsed light, radiofrequency microneedling), non-energy-based non-

disruptive (e.g., fillers, neuromodulators) and non-energy-based barrier disruptive (e.g., microneedling, chemical peels). *Active ingredients where

at least one time point had fewer than 14 panelist responses; consensus was defined as > 75% agreement among respondents. Abbreviations: HEPES
Hydroxyethylpiperazine Ethane Sulfonic Acid, PHA Polyhydroxy acid, PLLA Poly-L-lactic acid.

barrier damage), vitamin E, niacinamide (non-ablative energy-
based), and botanical extracts (non-energy-based with or with-
out skin barrier damage).

4 | Discussion

Most existing clinical studies evaluated a limited number of
actives (or formulations) with one specific aesthetic procedure
(see Table 1). To extend the guidance across several types of
aesthetic procedures, this international consensus assessed
44 ISC actives for energy-based (ablative and non-ablative)
and non-energy-based aesthetic procedures (with or with-
out skin barrier disruption) at four time points (before treat-
ment, treatment day, aftercare, and followup from 1-week
post-procedure).

Actives with a positive consensus result across all four proce-
dure categories and all time points included ceramides, choles-
terol, hyaluronic acid, niacinamide, panthenol, and peptides. Of
note, variations in quality and molecular weight of hyaluronic

acid will influence safety and tolerability since low molecular
weight hyaluronic acid may penetrate deeper to promote heal-
ing and skin barrier repair but may also be more inflammatory,
particularly in the context of ablative procedures.

To combine quantitative analysis with qualitative insights, the ex-
perts selected their top 5 recommended actives for each situation.
Ceramides, hyaluronic acid, and vitamin C were highly ranked for
all four procedure categories at treatment and aftercare for their
anti-inflammatory and soothing properties, as well as a good tol-
erability profile. Ferulic acid was ranked in the top 5 at both pre-
treatment and followup for all procedure categories, as well as
during aftercare for energy-based procedures. Ceramides and an-
tioxidants (vitamin C, ferulic acid) may improve skin quality and
enhance outcomes. Other actives ranked in the top 5 for use on
treatment day with certain procedures included cholesterol, pan-
thenol, vitamin E, niacinamide, and botanical extracts, which may
be well-tolerated depending on the procedure and the degree of
skin barrier disruption. Indeed, some actives may penetrate deeper
after mild to moderate barrier disruption and become more potent,
while also helping to support barrier repair [4].
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FIGURE2 | Legend on next page.
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FIGURE 2 | Top five recommended actives at each time point for ablative energy-based procedures, non-ablative energy-based procedures, non-

energy-based procedures without skin barrier disruption, and non-energy-based procedures with skin barrier disruption. Experts selected their top

5 actives for each procedure category and each time point as follows: (i) number of times ranked in the top 5; (ii) number of times ranked in the top 3;

and (iii) overall mean ranking score (from 0 =active not selected to 5=active ranked in first position). The mean score (higher score =higher rank)

served as the primary basis for ranking, with ties resolved by total number of top-5 votes across all panelists; any remaining ties were assigned equal

rank. *Equal-ranking positions.

As safety is the primary concern during the healing phase
until complete re-epithelialization and skin barrier repair, the
panelists recommended avoiding some actives (e.g., retinoids,
azelaic acid, glycolic acid, lactic acid, salicylic acid, benzoyl
peroxide [2% USA], cysteamine, or hydroquinone [2% USA])
immediately after the procedure due to a risk of inflamma-
tion and irritation, contact dermatitis, or hyperpigmentation
in SOC. Despite a strong consensus to avoid retinoids on treat-
ment day and during short-term aftercare due to irritation
concerns, retinoids were ranked in the top 5 recommended
actives at pre-procedure and during long term followup for
all procedure categories. Panelists discussed the superiority of
retinoic acid over other retinoids for increasing cell turnover
and collagen production to promote skin renewal and rejuve-
nation. Regulatory restrictions in some countries may explain
the recommendation to avoid hydroquinone on treatment day,
especially as effective alternatives exist for preventing pig-
mentation (e.g., tranexamic acid, kojic acid, vitamin C, niacin-
amide) [2, 68, 69]. For example, a high incidence of rebound
PIH was observed when treating telangiectatic melasma with
a combination of non-ablative energy-based laser and 4% hy-
droquinone cream in patients with SOC [70].

Consensus was not reached for some actives for certain pro-
cedure categories and time points, for example some plant
extracts, exosomes, and growth factors (Table S3). Essential
oils and botanical extracts (or combinations) are two families
of ingredients derived from plants by extraction or distilla-
tion; essential oils are lipophilic, whereas botanical extracts
can also be aqueous and alcoholic. Variability in source, pu-
rity, or extraction may increase the risk of contact dermatitis,
highlighting the importance of obtaining clinical evidence
to confirm the tolerability and effectiveness for specific for-
mulations. For example, thyme has antimicrobial and anti-
inflammatory properties, but only preparations with a low
thymol content should be used during or immediately after
procedures involving ablation or barrier disruption. Similarly,
cucumber extracts obtained via alcohol-based methods may
be irritating.

Clinical evidence suggests that specific botanical formulations
may provide cooling, soothing, and healing effects on irritated
skin to accelerate skin barrier repair when used as ISC with
energy-based or RFMN aesthetic treatments [4, 15]. Notably,
in an open-label, split-face trial, a mask formulation enriched
with cucumber and thyme extracts (Phyto Corrective Masque,
SkinCeuticals, NY, USA), used in conjunction with a resveratrol-
based antioxidant serum (Resveratrol B E, SkinCeuticals),
demonstrated significant anti-inflammatory, antimicrobial, and
antioxidant properties. This regimen was shown to mitigate
post-procedure erythema and improve patient comfort during
intense pulsed light treatment for rosacea [31].

Exosomes, which are extracellular nano-sized vesicles, serve as
delivery systems for actives for promoting skin rejuvenation, for
example. A comparative study in 40 patients found that when
the epidermis and dermis were primed with topical placental
mesenchymal stem cell-derived exosomes (mixed with hyal-
uronic acid filler and botulinum toxin) prior to calcium hydrox-
ylapatite injections (CaHA), skin quality improvements were
enhanced [52]. A small case series of 3 patients suggested that
topical human mesenchymal stem cell-derived exosomes may
accelerate post-procedural skin barrier restoration and wound
healing [71]. However, the panelists stressed the importance of
product quality and bioavailability and the need for further clin-
ical evidence before recommending them as ISC with aesthetic
procedures.

Similarly, while some RCT evidence suggests that topical human
growth factors may be appropriate as adjuncts to skin rejuve-
nation procedures during the treatment and aftercare phases
[7, 72], product quality for specific growth factors is crucial.

4.1 | Limitations

The main limitations of this study include the absence of a sys-
tematic review, the relatively small number of panelists, and the
use of a simplified Delphi approach (inspired by the RAND/
UCLA method), which restricted the process to three rounds,
including one large online survey. Furthermore, although the
survey evaluated many ISC actives, it did not address different
concentrations or potential synergy between combinations of
actives. Also, a few actives are not authorized or available in all
countries (e.g., benzoyl peroxide, exosomes, growth factors, and
hydroquinone).

However, a key strength of this study is the collective clinical
experience of 14 experts from 10 countries across 5 continents,
combined with an extensive literature review, to provide a broad
perspective on appropriate ISC actives for diverse patient popu-
lations and procedure categories. All the experts have extensive
experience in treating patients with SOC and the use of peripro-
cedural ISC to prevent complications such as PTH.

4.2 | Conclusions and Future Perspectives

This international consensus provides guidance on selecting
ISC actives for various aesthetic procedures at different time
points to reduce the risk of irritation, improve wound healing
and promote barrier repair to achieve optimal outcomes. ISC
selection should be guided by the procedure type, time point of
application, and the existing evidence on high-quality formula-
tions. Actives with the strongest consensus recommendations
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for ISC across all four procedure categories included ceramides,
hyaluronic acid, cholesterol, niacinamide, panthenol, and pep-
tides, while the top-ranked actives on treatment day and for
short-term aftercare were ceramides, hyaluronic acid, and vita-
min C. The consensus group recommended avoiding retinoids
and acids on treatment day and for short-term aftercare during
the healing phase due to a risk of irritation and PIH in SOC.

Safety was the primary consideration during the consensus pro-
cess and the panelists assumed the patients had healthy skin and
no specific skin issues. Further research is needed to provide
consensus recommendations on ISC actives, concentrations and
combinations of actives, tailored to the individual skin type and
skin conditions (e.g., photoaging, dyspigmentation, PIH, acne,
rosacea, melasma, sensitive skin), as well as the procedure cate-
gory. Future technological advances (e.g., artificial intelligence
tools, imaging, and regenerative techniques) in aesthetic medi-
cine may facilitate personalized ISC strategies to enhance clini-
cal safety and outcomes.
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