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INTRODUCTION

Significant variability exists in the delivery of health 
care. While factors such as differences in health 
care funding, illness severity, and patient prefer-

ences can contribute to this variability, a signifi-

cant proportion is influenced by physician 
preferences 1 and supply-sensitive factors where 
the availability of physicians, health care facilities, 
and medical equipment drives the overutilization 
of these services. 2 Much of this variability lacks a 
scientific basis, unnecessarily increases cost and 
does not enhance clinical outcomes. 3 The Dart-

mouth Atlas and the National Health Service 
(NHS) Atlas track this variability and highlight 
numerous examples of significant underuse of 
effective care. 4,5

This article explores the concept of high-value 
care as a strategy to address variability within 
dermatology, highlights the close connection 
between high-value care and sustainable derma-

tology, and discusses the barriers to implementation 
along with potential solutions (Fig. 1).

HIGH-VALUE VERSUS LOW-VALUE CARE

Up to 40% of health care may be wasteful, 
termed low-value care. 6,7 This waste can take 
2 primary forms: financial and environmental. 
Financial waste directly affects patients through 
out-of-pocket expenses for unnecessary ser-

vices and indirectly, by straining health care 
systems, driving up expenditures, and diverting 
resources away from essential services. Envi-

ronmental waste occurs when unnecessary
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KEY POINTS

• High value care is evidence-based and delivers significant benefits across 5 key areas: improved

patient outcomes, reduced waste, time efficiency, cost savings, and decreased resource 
consumption.

• Implementing high-value care does not require new interventions, as the necessary evidence is
already available for immediate integration into practice.

• Widespread adoption of high-value care is hindered by various barriers. Proposed solutions are

described which aim to address these challenges.

• While adopting high-value care requires a shift in mindset, its benefits are far-reaching, positively

impacting patients, health care providers, the environment, and future generations.
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medical practices generate excessive waste 
and consume resources without providing 
meaningful benefits, and the environmental im-

pacts may be harmful to populations and future 
generations.

Additionally, low-value care may harm patients 
physically, psychologically, and socially. 8 Physi-

cally, unnecessary tests or treatments lead to 
iatrogenic complications such as infections, 
adverse drug reactions, or injuries from invasive 
procedures. Psychologically, false positives from 
unwarranted tests or biopsies often result in anxi-

ety and stress. The time and resources devoted to 
low-value care can also delay critical interven-

tions, adversely impacting patient outcomes. 
Such practices can erode trust in health care pro-

viders when patients perceive that unnecessary or 
ineffective care is being prioritized.

The Choosing Wisely campaign, 9 supported by 
75 specialty societies, including the American 
Academy of Dermatology (AAD) 10 advocates for 
reducing unnecessary care while enhancing pa-

tient outcomes. High-value care and sustainable

dermatology are tightly coupled making them 
complementary rather than zero-sum goals. In 
this article, the 5 pillars of high-value care will be 
explored in detail, with a specific emphasis on their 
application to dermatology (Fig. 2). These princi-

ples are not isolated concepts; instead, they 
overlap significantly, with each enhancing and 
supporting the others. Table 1 provides specific 
examples of high-value care in both dermatologic 
surgery and medical dermatology.

IMPROVED PATIENT OUTCOMES

Prevention is a cost-effective, high-impact 
approach to care that reduces overall health care 
utilization and, in turn, lowers carbon emissions. 
Primary prevention of skin cancer—achieved 
through strategies like physical, topical, or systemic 
UV protection, combined with educational and 
behavioral interventions—significantly reduces 
skin cancer risk. 11 These benefits also extend to 
secondary prevention, which focuses on early 
detection, and tertiary prevention, aimed at pre-

venting disease progression and identifying recur-

rences. 12 Focused preventive care is more 
impactful than general screening because it targets 
individuals most likely to benefit. 13,14 Screening for 
cardiovascular risk factors and providing education 
on cardiovascular disease in patients with psoriasis 
is another example of highly effective preventive 
medicine. 15 This strategy is lifesaving, as cardio-

vascular disease is the leading cause of excess 
mortality in individuals with psoriasis. 16,17 This 
may prove true for other inflammatory skin dis-

eases, such as hidradenitis suppurativa, and 
others.

Adherence to the most up-to-date clinical 
guidelines also improves patient outcomes while 
supporting environmental sustainability. For

Fig. 1. Graphical abstract—toward sustainable dermatology.

Abbreviations

AAD American Academy of Dermatology 
AUC Appropriate Use Criteria

CO 2 e carbon dioxide equivalent

CSU chronic spontaneous urticaria

CXR chest x-ray

EMRs electronic medical records 
GHG greenhouse gas

NICE National Institute for Health and Care 
Excellence

NHS National Health Service 
QALY quality-adjusted life year

SSI surgical site infection

TB tuberculosis
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instance, transitioning melanoma follow-up care 
in England from the 2015 National Institute for 
Health and Care Excellence (NICE) pathway to 
the 2022 pathway reduces the carbon footprint 
by decreasing unnecessary follow-up visits, 
despite the increase in more effective radiologic 
surveillance. 18 One study at a single institution 
demonstrated that following the implementation 
of Mohs Surgery Appropriate Use Criteria (AUC) 
the percentage of tumors that underwent Mohs 
surgery and were deemed appropriate according 
to the AUC, exceeded 90% at an institution. This 
yielded significant benefits including cost savings 
for the health care system and improved patient 
outcomes by avoiding unnecessary tissue 
removal and minimizing the risk of surgical 
complications. 19

Patient outcomes can also benefit from the 
adoption of a more streamlined health care model. 
Current NICE guidelines for tuberculosis (TB) 
screening prior to biologic therapy initiation 
recommend using an interferon-γ release assay, 
supplemented by chest x-ray (CXR) to assess 
active disease. However, given the high sensitivity 
of interferon-γ release assays (⁓96%) and the low

sensitivity and specificity of CXR, reliance on CXR 
introduces several drawbacks. These include po-

tential harms such as increased health care costs, 
exposure to ionizing radiation, the discovery of 
incidental findings (“incidentalomas”), and the 
false reassurance provided by normal CXR re-

sults. 20 Emerging evidence also supports discon-

tinuing repeated latent TB infection screening 
after tumor necrosis factor-α inhibitor initiation in 
low-risk populations and eliminating the need for 
such testing entirely for specific low-risk biologics 
such as ixekizumab and dupilumab. 21,22 This 
approach enhances patient and population out-

comes by minimizing harm, reducing treatment 
delays, and lowering health care costs.

REDUCING WASTE

Interventions that reduce waste, increase effi-

ciency by achieving the same results with lower 
resource consumption. Effective waste segrega-

tion is crucial, as improper practices can cause 
non-hazardous waste to be treated as hazardous. 
This not only increases costs—hazardous waste 
disposal can be up to 10 times more expensive

Fig. 2. High value care.
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Table
 

1

Examples of high-value
 

care
 

in
 

dermatology

Dermatologic Surgery
 

High-Value
 

Care Wasteful/Low-Value
 

Care Comments

Clean, non-sterile
 

gloves are
 

safe
 

and
 

effective
 

for use
 

in
 

dermatologic surgery

Sterile
 

gloves for every
 

procedure

A
 

systematic review
 

assessing
 

sterile
 

vs non-sterile
 

gloves 
in
 

cutaneous surgery and
 

common
 

outpatient dental 
procedures found

 
no
 

difference
 

in
 

postoperative
 

SSIs. 
95

Field
 

sterility
 

is appropriate
 

and
 

adequate
 

for 
dermatologic surgery

Full patient draping Full patient draping
 

is costly, wasteful, and
 

does not 
reduce

 
SSIs for dermatologic surgery. 

36–38
 There

 
is also

 
no
 

difference
 

in
 

SSIs between
 

disposable
 

vs reusable
 

gowns/drapes. 
96,97

Reusable
 

surgical caps and
 

clean
 

scrubs for dermatologic 
surgery

Disposable
 

surgical 
caps and

 
total body 

gowns

There
 

are
 

no
 

well-conducted
 

studies proving
 

that sterile
 

surgical gowns lower SSI rates compared
 

to
 

non-sterile
 

surgical gowns. There
 

is no
 

evidence
 

that disposable
 

surgical caps are
 

more
 

effective
 

than
 

reusable
 

hats in
 

reducing
 

SSIs. 
98

Clean
 

surgical attire
 

and
 

surgical masks to
 

protect the
 

surgeon
 

and
 

scrub-nurse
 

is adequate

Excessive
 

surgical garb
 

including
 

head
 

covering, sterile
 

gowns, and
 

dedicated
 

theater shoes

Many studies addressing
 

surgical attire
 

for prevention
 

of 
SSIs are

 
observational or limited

 
by small sample

 
size. 

51
 

The
 

cause
 

of SSIs are
 

multifactorial and
 

in
 

many 
instances are

 
related

 
to
 

endogenous (patient) and
 

exogenous (surgery) factors. 
40,41,43–46

Waterless hand
 

antisepsis Water-based
 

hand
 

scrubbing
 

for every

procedure

Waterless hand
 

antisepsis is as effective
 

as a
 

chlorhexidine
 

water-based
 

scrub
 

based
 

on
 

a
 

systematic review. 
99

Use
 

topical antibiotics only in
 

specific circumstances such

as surgery on
 

the
 

lower legs in
 

diabetic patients or in
 

a
 

previously infected
 

wound

Topical antibiotics

for every procedure

Routine
 

topical antibiotics are
 

not recommended
 

as their

use
 

has not been
 

shown
 

to
 

decrease
 

SSI incidence
 

but 
can
 

cause
 

contact dermatitis. 
100–102

Adhere
 

to
 

the
 

Mayo
 

Clinic recommendations for antibiotic 
prophylaxis

Routine
 

postoperative
 

oral antimicrobial use

The
 

Mayo
 

Clinic protocol is an
 

amalgamation
 

of guidelines 
from

 
3
 

large
 

societies: American
 

Heart Association, 
American

 
Dental Association, and

 
the
 

American
 

Academy of Orthopaedic Surgeon
 

guidelines. 
103

 The
 

abuse
 

of antibiotics is a
 

major cause
 

of bacterial 
resistance. 

104
 For patients without high-risk

 
factors 

undergoing
 

lower leg
 

surgery, shared
 

decision-making
 

is an
 

effective
 

approach
 

to
 

reduce
 

post-operative
 

antibiotic use, enhance
 

patient satisfaction, and
 

maintain
 

favorable
 

outcomes. 
105
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Use
 

absorbable
 

sutures or dermal sutures (without 
epidermal sutures) where

 
appropriate

Non-absorbable
 

sutures 
for every case

Using
 

only absorbable
 

or dermal sutures eliminates the
 

need
 

for patients to
 

travel for suture
 

removal, saving
 

time
 

for health
 

care
 

professionals and
 

administrative
 

staff, as well as reducing
 

the
 

use
 

of additional supplies. 
A
 

follow-up
 

survey of patients after Mohs surgery found
 

that those
 

with
 

longer drive
 

times to
 

the
 

clinic were
 

more
 

likely to
 

prefer absorbable
 

sutures, especially 
when

 
reconstruction

 
involved

 
primary closure. 

106
 

Absorbable
 

sutures achieve
 

the
 

same
 

cosmetic results 
and

 
SSIs. 

107–110

Using
 

reusable
 

surgical instruments Using
 

single
 

use
 

surgical 
instruments for 
dermatologic surgery

Swapping
 

from
 

single-use
 

surgical instruments to
 

reusable
 

instruments reduces global warming
 

potential by
 

up
 

to
 

227%. 
111

Buffered
 

and
 

diluted
 

local anesthetic use
 

Unbuffered, undiluted
 

local anesthetic

Buffered
 

and
 

diluted
 

lidocaine
 

to
 

concentrations as low
 

as 
0.25%

 
reduces injection

 
pain, 

76
 and

 
is as efficacious as 

undiluted
 

lidocaine
 

while
 

being
 

cost effective. 
77,112

Re-using
 

the
 

same
 

instruments during
 

Mohs tumor 
extirpation.

Using
 

a
 

new
 

set of 
instruments for every 
stage

 
of Mohs tumor 

extirpation.

Re-using
 

the
 

same
 

instruments during
 

Mohs tumor 
extirpation

 
does not increase

 
SSIs and

 
is more

 
sustainable. 

113,114
 However, clear protocols must exist to

 
prevent the

 
use
 

of wrong
 

instruments. 
115

Medical Dermatology

High-Value
 

Care
 

Wasteful/Low-Value
 

Comments

Think
 

of preventive
 

care
 

at every clinical encounter Treating
 

disease
 

without 
consideration

 
of 

prevention

Preventive
 

medicine, particularly when
 

targeted
 

at high-

risk
 

groups, reduces the
 

burden
 

of disease
 

by preventing
 

illness. 
11–17

Adhere
 

to
 

best practice
 

guidelines for management of

dermatologic conditions

Managing
 

patients

based
 

on
 

perception
 

alone
 

without regard
 

for best-practice
 

guidelines

The
 

Choosing
 

Wisely campaign
 

9
 has involved

organizations such
 

as the
 

AAD
 

and
 

the
 

ACD
 

to
 

produce
 

guidelines which
 

improve
 

quality and
 

reduce
 

unnecessary spending. Guidelines are
 

available
 

at: 
https://www.choosingwisely.org/

Adopt a
 

personalized
 

approach
 

to
 

laboratory or radiologic 
monitoring

Requesting
 

a
 

battery

of tests for the
 

evaluation
 

and
 

monitoring
 

of each
 

patient to
 

ensure
 

nothing
 

is overlooked

Follow
 

patient management guidelines closely and
 

ensure
 

that they are
 

regularly updated
 

and

streamlined. 
9,10,86,116

(continued
 

on
 

next page)
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Table
 

1
 

(continued
 

)

Medical Dermatology
 

High-Value
 

Care Wasteful/Low-Value Comments

Be
 

part of an
 

outreach
 

clinic or engage
 

in
 

telehealth Offering
 

services only
 

at a
 

single, urban
 

site
 

and
 

not engaging
 

in
 

telehealth

Out-reach
 

clinics provide
 

care
 

closer to
 

home
 

for patients 
and

 
reduces total distance

 
traveled/vehicle-related

 
emissions. 

117
 It also

 
reduces out-of-pocket expenses for 

patients such
 

as lost-time
 

from
 

work, lodging/meals, 
and

 
vehicle-related

 
costs such

 
as tolls/parking.

Separating
 

waste
 

into
 

hazardous, non-hazardous, and
 

recyclable
 

categories

Throwing
 

all medical 
waste

 
into

 
the
 

hazardous waste
 

bin

Accurately separating
 

recyclable
 

materials, landfill-bound
 

waste, and
 

hazardous medical waste
 

is essential for 
effective

 
waste

 
management. When

 
landfill waste

 
is 

mistakenly classified
 

as biohazardous material, it 
undergoes unnecessary decontamination

 
and

 
treatment, leading

 
to
 

higher financial and
 

environmental costs. 
118

 Effective
 

staff training
 

and
 

clear, 
understandable

 
signage

 
can
 

significantly improve
 

compliance
 

with
 

these
 

sorting
 

protocols. 
119

Engage
 

in
 

sustainable
 

sourcing/procurement Selecting
 

suppliers 
solely based

 
on

convenience
 

and
 

cost, without 
considering

 
other 

factors

Work
 

with
 

suppliers who
 

adopt sustainable
 

practices and
 

choose
 

eco-friendly products/packaging.

Where
 

possible, source
 

products locally to
 

reduce
 

transportation
 

distances and
 

its associated
 

emissions. 
Optimize

 
inventory to

 
reduce

 
waste

 
and

 
excess stock/ 

storage
 

needs. Use
 

data-driven
 

purchasing
 

by auditing
 

current consumption
 

and
 

forecasting
 

future
 

needs.

Abbreviations: AAD, American
 

Academy of Dermatology; ACD, Australasian
 

College
 

of Dermatologists; SSIs, Surgical Site
 

Infections.
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than regular waste 23,24 —but also contributes to 
carbon emissions and toxic pollutants. 25 Up to 
85% of hospital waste is general, non-hazardous 
material suitable for recycling or landfill disposal 
without special processing. 26 However, much of 
this waste is improperly discarded alongside haz-

ardous materials, leading to unnecessary incinera-

tion or autoclaving before landfill disposal. 26

Surgical settings a prime target for implement-

ing waste-reduction interventions. Traditional 
operating rooms are responsible for up to 30% 
of hospital waste, 27–29 with approximately 90% 
classified as non-infectious. 30 Dermatologic sur-

gery is no exception with most of its waste (65% 
by weight) being non-hazardous packaging mate-

rial. 31 Addressing this issue involves 2 primary 
strategies: proper waste segregation and reducing 
consumption of non-essential consumables that 
do not enhance patient outcomes (Table 1).

Reducing consumption is often more impactful 
than recycling. Many health care products and 
packaging materials are non-recyclable due to 
their composition (eg, mixed materials/mixed plas-

tics) 32,33 or policy restrictions impose barriers to 
recycling by mandating the disposal of all medical 
waste, even if uncontaminated. 25 Additionally, 
medical companies often do not disclose recycla-

bility information. 34,35 A clear example of reducing 
consumption is avoiding the use of full patient ste-

rility, which generates unnecessary waste without 
improving patient outcomes. 36–38 Field sterility is 
adequate for dermatologic surgery procedures, 
which are considered clean surgeries 39 with a 
low risk of wound infections. 40 When infections 
do occur, they are typically due to the patient’s 
own microbial flora, particularly Staphylococcus 
aureus. 41 Studies show that about 80% of infec-

tious isolates match colonization isolates from 
the same patient, indicating that endogenous 
colonization is the primary source of infection. 42 

Patient-related factors such as diabetes, immuno-

suppression, 43 and surgery at lower extremity 
locations 40,44,45 also contribute and are acknowl-

edged by the World Health Organization . 46 Such 
evidence should guide strategies to reduce surgi-

cal site infections (SSIs) rather than an overem-

phasis on full patient sterility.

Re-useable surgical gowns, drapes, and caps 
should be used for their lower carbon footprint 
and comparable efficacy to disposable alterna-

tives. 47–49 Additionally, surgical attire guidelines 
should be critically evaluated particularly in the 
context of excessive surgical garb. 50,51 For 
instance, the 2015 Association of Peri-operative 
Registered Nurses recommendations included 
extensive scalp, hair, ear, and arm coverage, 52 

yet subsequent studies have shown no associated

benefit in reducing SSIs from these recommenda-

tions. 53–55 An evidence-based approach should 
guide decisions on what is truly necessary in 
dermatologic surgery to minimize waste without 
compromising patient care (see Table 1). 

Location is also an important consideration— 
dermatologic surgery is best performed in a proce-

dural room or outpatient setting rather than a main 
operating theater. A case–control study found that 
the cost of treating skin cancer in an outpatient 
setting was 10 times lower than in an operating 
room. 56 This pattern is observed across other spe-

cialties as well. 37 The higher costs, increased solid 
waste production, and inconvenience associated 
with main operating room surgeries are often un-

justifiable, as they do not significantly reduce the 
risk of postoperative infections.

COST REDUCTION

Optimizing supply chains delivers environmental 
and financial benefits. 57 A global assessment of 
health care’s environmental impact revealed 
that supply chains contribute over half (51%) of 
carbon emissions. 58 However, only 23% of 
studies (48 out of 205) in a systematic review 
addressing strategies to mitigate health care’s 
climate impact focus on this area. 59 At the hospi-

tal level, supply chains account for 65% to 80% of 
its total greenhouse gas (GHG) emissions. 60,61 At 
a national level, the carbon footprint of the NHS in 
England amounted to 25.0 megatons of carbon 
dioxide equivalent (CO 2 e), with 62% originating 
from its supply chain and only 24% from the de-

livery of care. 60

Strategies to optimize supply chains include 
auditing current procurement practices to identify 
areas for improvement, partnering with companies 
that prioritize sustainable sourcing, manufacturing, 
and packaging, selecting local distributors to 
reduce transportation-related emissions, and elim-

inating unnecessary products or services. Notably, 
hospitals adopting sustainable procurement prac-

tices in a resource intensive area such as the oper-

ating room, can save up to US$56,000 annually. 57 

Choosing effective medications as first-line 
therapy can be a cost-effective measure. A recent 
systematic review on the cost-effectiveness of 
management strategies for chronic spontaneous 
urticaria (CSU) found that using the biologic omali-

zumab for refractory CSU was cost-effective 
compared to H 1 antihistamines in spite of its higher 
upfront costs. 62 Additionally, eliminating ineffective 
investigations such as routine laboratory testing of 
CSU individuals with normal histories and physical 
examinations saves money, and importantly those 
tests rarely impact patient diagnosis, management,

Toward Sustainable Dermatology 7



or disease course. 62 These tests incurred costs 
exceeding US$1.4 million per quality-adjusted life 
year (QALY) gained—far above the commonly 
accepted cost-effectiveness thresholds and thus 
should be avoided.

Typically, the incremental cost-effectiveness ra-

tio threshold reflects the maximum amount a 
health care system is willing to pay for one addi-

tional QALY. While thresholds between $100,000 
and $150,000 per QALY are generally deemed 
acceptable, interventions exceeding $200,000 or 
$300,000 per QALY, such as the laboratory tests 
mentioned, are considered not cost-effective.

TIME SAVED

Primary prevention as previously discussed, is the 
most time and resource-efficient intervention by 
preventing disease from occurring altogether.

However, adopting a targeted approach to lab-

oratory monitoring offers significant benefits by 
saving time for both patients and doctors, while 
also reducing costs for health care systems (see 
Table 1). For instance, frequent blood monitoring 
is standard practice for patients on biologic ther-

apy. 63 The British Association of Dermatologists’ 
2020 guidelines recommend monitoring full blood 
count, creatinine, electrolytes, and liver function 
tests at initial 3 to 4 monthly intervals, followed 
by 6 monthly checks or as clinically indicated 
thereafter. 64 Extending the interval between blood 
tests can significantly reduce the monitoring 
burden, health care expenses, and time commit-

ments, as abnormal blood results beyond the first 
year of treatment are uncommon. 65,66

A 2 year real-world study involving patients pre-

scribed adalimumab, ustekinumab, and risankizu-

mab found that while 37% of patients exhibited 
blood abnormalities, none were directly attributed 
to the biologic therapy or necessitated its cessa-

tion. Based on these findings, the authors 
concluded that annual blood monitoring is suffi-

cient for patients without comorbidities or concur-

rent use of disease-modifying agents. 66 Switching 
to annual monitoring for such patients could save 
an estimated 850 kg CO 2 e annually from reduced 
patient travel alone in the United Kingdom.

A similar case exists for laboratory monitoring in 
patients prescribed isotretinoin for acne. Earlier 
guidelines recommended routine monitoring of 
serum lipid profiles and liver function tests, leading 
some dermatologists to conduct monthly 
testing. 67 However, a recent systematic review 
found no evidence to support frequent monitoring, 
as adverse events were extremely rare (<1 in 
10,000), idiosyncratic, or not preventable through 
monitoring. 68 The authors suggested that routine

laboratory monitoring in healthy young individuals 
on isotretinoin is unnecessary and may detect 
non-serious biochemical abnormalities. 68

The environmental impact of laboratory tests is 
significant. For example, 1000 complete blood 
count tests have a carbon footprint equivalent to 
driving 478.5 miles (770 km). 69 Challenging the 
concept of “routine” monitoring is crucial, as it 
often overlooks the importance of individualized 
care and the complexity of clinical decision-

making. Similar initiatives have succeeded in other 
specialties, such as cardiology, where guidelines 
now recommend liver enzyme tests for patients 
on statins only before initiating therapy and as clin-

ically indicated thereafter, eliminating the need for 
routine periodic monitoring. 70

Virtual consultations also offer an opportunity to 
save time, deliver effective care, and reduce GHG 
emissions. In a retrospective cross-sectional study 
during the COVID-19 pandemic, virtual isotretinoin 
management for acne eliminated 14,450.2 miles 
of travel for in-person visits—translating to substan-

tial time savings for both patients and providers, 
along with a 5137 kg reduction in GHG emissions. 71 

Strategic service planning, such as scheduling sur-

geries on the same day as in-person consultations, 
can also help save time. At a tertiary dermatology 
center in Ireland, implementing this practice not 
only saved patients valuable time but also reduced 
travel by a total of 21,919 miles (35,275 km), aver-

aging 56.35 miles (90.68 km) per patient. 72 This 
change also resulted in a decrease of 6.02 metric 
tonnes of CO 2 e emissions, demonstrating significant 
environmental and logistical benefits. 72

REDUCING CONSUMPTION

Minimizing waste not only saves time and money 
but also lowers overall consumption. This is partic-

ularly critical given the findings of a recent Amer-

ican Academy of Dermatologist survey, were 
40% of dermatologists face drug shortages daily 
and 90% encounter shortages at least monthly. 73 

These shortages disrupt workflows, create admin-

istrative challenges, and compromise patient care. 
One example is lidocaine, a commonly used 

local anesthetic among dermatologists, which is 
currently in short supply. 74 Buffering lidocaine 
with sodium bicarbonate and sodium chloride 
can neutralize its pH, reducing discomfort during 
administration while maintaining effectiveness 
and decreasing the required amount of lidocaine 
(see Table 1). 75,76 A recent double-blind random-

ized controlled trial provides strong evidence that 
reconstituting lidocaine concentration to as low 
as 0.25% is both safe and effective while 
enhancing resource utilization. 77 However,
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regulatory barriers such as the United States’ Drug 
Quality and Security Act have complicated the use 
of compounded formulations by restricting access 
to compounded pharmacies and prohibiting der-

matologists from preparing such formulations 
themselves. 78,79 A collaborative effort by derma-

tologists successfully overturned these restrictive 
policies, underscoring the power of collective 
advocacy to challenge regulations that hinder pa-

tient care, increase medication consumption, and 
lack scientific justification. 80

Consumption is closely tied to waste genera-

tion, and waste audits can play a vital role in 
identifying root causes and driving targeted inter-

ventions. In a quality improvement study conduct-

ed across 4 outpatient sites in the United States, a 
waste audit served as the foundation for reducing 
waste from skin biopsy trays, leading to an 84% 
decrease in unnecessary supplies. 81 This initiative 
involved collaboration among all members of the 
clinical team, including physicians, medical assis-

tants, nurses, and clinic managers. The study 
highlights how reevaluating standard operating 
procedures can effectively reduce waste without 
adversely impacting patient care.

BARRIERS AND SOLUTIONS

It may seem intuitive that interventions benefiting 
patients, minimizing harm, saving time and money, 
and helping the planet would be adopted immedi-

ately. Yet, progress remains slow. 82,83

How can we make high-value care mainstream? 
First, we must address health care variability which 
does not improve patient outcomes—a challenge 
dermatology has successfully tackled in the past. 
To address overuse of stages during Mohs Surgery, 
the American College of Mohs Surgery Improving 
Wisely intervention identified outliers, developed 
an overuse metric and provided feedback to the 
outliers benchmarking them to their peers. 84 A 5 
year follow-up study confirmed the durability of 
this approach potentially saving Medicare an esti-

mated $92 million while improving quality of 
care. 85 This model should be adopted in other 
areas of dermatology where low-value care exists.

Second, guidelines must be updated frequently 
to reflect new evidence. More than a decade has 
passed since Choosing Wisely was established, 
yet only 10 dermatology recommendations have 
been issued. 86 Dermatologists should have the 
ability to present evidence of high-value care to 
the guidelines committee. This evidence would 
be reviewed, and if found appropriate, lead to a 
timely revision of the existing guidelines. Currently, 
guideline groups like NICE schedule reviews on a 
fixed 3 year cycle. 87

Third, national indicators of high-quality care 
must be developed to establish benchmarks for 
comparison. These indicators should include met-

rics such as lifecycle analysis 88 to evaluate the full 
environmental impact of interventions or products, 
waste audits, and measures of time and cost sav-

ings alongside improved patient outcomes. As of 
this writing, only one study has specifically quanti-

fied the carbon footprint of an outpatient derma-

tology practice. 89 Such detailed analyses are 
essential, as they provide the quantifiable evi-

dence needed to inform and support actionable 
policy decisions.

Fourth, the effectiveness of these interventions 
must be rigorously evaluated to establish their 
impact. A recent systematic review analyzed stra-

tegies ranging from policy and governance to 
waste management for reducing the carbon foot-

print of health care. 59 The total number of studies 
assessing the impact of these interventions re-

mains low. 59 Notably, a separate review specif-

ically examined studies on interventions aimed at 
reducing GHG emissions and found no clinical tri-
als; all but one study carried a risk of bias. 90 This 
highlights a critical research gap that needs to be 
addressed. Such research should be prioritized 
for publication in high-impact dermatology jour-

nals, where climate change and sustainability 
topics are currently underrepresented. 91

Fifth, barriers to implementing high-value care 
must be identified and strategies to deimplement 
low-value care must occur concurrently. Clinical 
behaviors pose a significant barrier to changing 
health care practices, as they are often automatic 
and deeply ingrained 1,92 explaining why guidelines 
alone, rarely result in meaningful change. 93 An 
effective deimplementation strategy must include 
feedback mechanisms and the replacement of un-

helpful habits with cues that promote high-value 
care. For instance, integrating high-value care 
principles into practice management systems or 
electronic medical records (EMRs) could be instru-

mental. One example is displaying the carbon 
footprint of medications alongside their details in 
EMRs. Achieving a change of this scale will neces-

sitate collaboration among steering committees, 
pharmaceutical industries, provincial programs, 
and national stakeholders. Equitable access to 
guideline-concordant medications or interventions 
is another barrier that will need to be addressed. 
Demonstrating that an intervention adheres to 
principles of high-value care is crucial; however, 
these efforts are undermined if governmental or 
insurance policies favor cheaper, low-value 
alternatives.

Finally, integrating high-value, sustainable 
dermatology into training programs is essential.
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This approach will prepare future dermatologists 
to address conditions influenced by climate 
change while embedding sustainability as a funda-

mental element of high-quality patient care. For 
practicing dermatologists, joining a sustainability 
group within their professional organization is an 
excellent next step. Groups like the AAD’s Expert 
Resource Group, the European Academy of 
Dermatology and Venerology Climate Working 
Group, or the Environmental Sustainability Group 
of the Australasian College of Dermatologists offer 
valuable resources and actively advocate for high-

value, sustainable care.

SUMMARY

Health care is a significant contributor to GHG 
emissions and with Earth-system boundaries at 
risk of being breached and time running out, 94 

accelerating progress is imperative. High-value 
care is a cornerstone of sustainable dermatology, 
grounded in evidence-based medicine. Embracing 
this approach requires a shift from traditional prac-

tices, which prioritize exhaustive investigations and 
interventions regardless of cost, toward a more 
focused strategy where evidence drives patient 
management and procedures are thoughtfully 
streamlined. Incorporating high-value care as main-

stream care will benefit patients, the environment, 
and future generations.

CLINICS CARE POINTS

Pearls

• Follow Guidelines for High-Value Care— 
These guidelines improve patient outcomes, 
cut costs, and consumption while having a 
lower environmental impact (eg, Choosing 
Wisely guidelines).

• Prioritize Prevention—UV protection, tar-

geted screening, and early intervention 
reduce disease burden and resource use.

• Reduce Unnecessary Interventions—Adher-

ence to updated clinical guidelines (eg, 2022 
Melanoma follow-up pathways, Mohs Sur-

gery AUC) prevents wasteful practices, lowers 
the carbon footprint, and improves patient 
safety.

• Streamline Lab Monitoring—Blood tests for 
patients on biologics and isotretinoin should 
be tailored to the patient rather than routine, 
as frequent monitoring often detects insig-

nificant abnormalities and increases health 
care burdens without clear benefits.

• Perform Procedures in the Right Setting— 
Avoiding main operating rooms for

dermatologic surgeries reduces costs, waste, 
and CO 2 emissions.

• Improve Waste Segregation—Proper classifica-

tion prevents unnecessary incineration and 
landfill use, reducing costs, and emissions.

• Choose Reusable Over Disposable—Reusable 
surgical gowns, drapes, and caps have a lower 
carbon footprint than single-use alternatives 
while maintaining equivalent infection con-

trol outcomes.

• Minimize Unnecessary Sterilization—Field 
sterility suffices for most dermatologic sur-

geries, reducing waste and expenses.

• Optimize Supply Chains—Sustainable pro-

curement and local sourcing reduce emissions 
and health care costs.

• Incorporate Sustainability into Guidelines— 
Embedding environmental impact into 
dermatology training and policies ensures 
that sustainability becomes a key metric in 
medical decision-making and equips future 
dermatologists to address the challenges 
posed by climate change.

Pitfalls

• Overuse of Low-Value Care—Excessive tests 
and treatments strain health care systems 
and harm patients.

• Lack of Sustainability Metrics in Derma-

tology—Environmental impact is rarely 
considered in guidelines, limiting progress to-

ward sustainable dermatology.

• Underrepresentation of Climate Change 
Literature in High Impact Dermatology Jour-

nals—Dermatology ranks the lowest among 
medical specialties in its representation of 
climate change-related articles highlighting 
a notable lack of focus on this topic within 
the specialty.

• Slow Adoption of Evidence-Based Change— 
Outdated practices persist due to lack of 
awareness, training, and policy updates.

FUNDING

Nil.

DISCLOSURE

Nil.

REFERENCES

1. Cutler D, Skinner JS, Stern AD, et al. Physician be-

liefs and patient preferences: a new look at 

regional variation in health care spending. Am 

Econ J Econ Pol 2019;11:192–221.

Tan10 

http://refhub.elsevier.com/S0733-8635(25)00068-3/sref1
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref1
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref1
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref1


2. Wennberg JE. Unwarranted variations in health-

care delivery: implications for academic medical 

centres. Br Med J 2002;325:961–4.

3. Wennberg JE. Time to tackle unwarranted varia-

tions in practice. Br Med J 2011;342:d1513. 

https://doi.org/10.1136/bmj.d1513.

4. Dartmouth Atlas Project. The Dartmouth Atlas of

Health Care Website Archive (effective June 30, 

2024). 2024. Available at: https://www.dartmouth 

atlas.org/. Accessed November 2024.

5. Department of Health & Social Care (NHS). The

Atlases of Health Variation Publications. 2024. 

Available at: https://fingertips.phe.org.uk/profile/ 

atlas-of-variation/supporting-information/health-

atlases. Accessed November 2024.

6. Barratt AL, Bell KJ, Charlesworth K, et al. High

value health care is low carbon health care. Med 

J Aust 2022;216:67–8.

7. Shrank WH, Rogstad TL, Parekh N. Waste in the US

health care system: estimated costs and potential 

for savings. JAMA 2019;322:1501–9.

8. Scott IA, Elshaug AG, Fox M. Low value care is a

health hazard that calls for patient empowerment. 

Med J Aust 2021;215:101–3.e1.

9. American Board of Internal Medicine. Choosing

Wisely - An initiative of the ABIM Foundation. 2024. 

Available at: https://www.choosingwisely.org/. Ac-

cessed September 2024.

10. Coldiron BM, Fischoff RM, American Academy of 

Dermatology. American Academy of Dermatology 

Choosing Wisely List: helping dermatologists and 

their patients make smart decisions about their care 

and treatment. J Am Acad Dermatol 2013;69:1002.

11. Perez M, Abisaad JA, Rojas KD, et al. Skin cancer: 

primary, secondary, and tertiary prevention. Part I. 

J Am Acad Dermatol 2022;87:255–68.

12. Rojas KD, Perez ME, Marchetti MA, et al. Skin can-

cer: primary, secondary, and tertiary prevention. 

Part II. J Am Acad Dermatol 2022;87:271–88.

13. Cohen JT, Neumann PJ, Weinstein MC. Does pre-

ventive care save money? Health economics and 

the presidential candidates. N Engl J Med 2008; 

358:661–3.

14. Cliff BQ, Hirth RA, Mark Fendrick A. Spillover effects 

from A consumer-based intervention to increase high-

value preventive care. Health Aff 2019;38:448–55.

15. Piaserico S, Papadavid E, Cecere A, et al. Coro-

nary microvascular dysfunction in asymptomatic 

patients with severe psoriasis. J Invest Dermatol 

2023;143:1929, 36.e2.

16. Garshick MS, Ward NL, Krueger JG, et al. Cardio-

vascular risk in patients with psoriasis: JACC re-

view topic of the week. J Am Coll Cardiol 2021; 

77:1670–80.

17. Song WB, Soffer DE, Gelfand JM. Using guidelines 

of care to lower cardiovascular risk in patients with 

psoriasis. Dermatol Clin 2024;42:417–28.

18. Grover S, Patel N, Tso S. Relative carbon footprint 

differences between National Institute for Health 

and Care Excellence melanoma follow-up path-

ways 2015 and 2022. Clin Exp Dermatol 2024;49: 

633–5.

19. Stancut E, Melvin OG, Griffin RL, et al. Institutional 

adherence to current Mohs surgery appropriate 

use Criteria with reasons for nonadherence and 

recommendations for future versions. Dermatol 

Surg 2022;48:290–2.

20. Kearney N, Aslam F, Boyd G, et al. How useful is 

chest X-ray in addition to routine QuantiFERON® 
in the detection of latent tuberculosis prior to bio-

logics? Clin Exp Dermatol 2024llae258. https:// 

doi.org/10.1093/ced/llae258.

21. Ellis A, Khanna U, Galadari A, et al. Conversion to 

positive latent tuberculosis infection status is low in 

patients with hidradenitis suppurativa taking biologic 

medications. J Am Acad Dermatol 2020;83:246–8.

22. Shah P, Rebick G, Bajaj S, et al. Evidenced-based 

guidelines for tuberculosis screening before bio-

logic treatment initiation. J Am Acad Dermatol 

2020;83:e25–6.

23. Nussbaum GF. Alternative waste management 

strategies. Perioperative Nursing Clinics 2008;3: 

63–72.

24. Vaccari M, Tudor T, Perteghella A. Costs associ-

ated with the management of waste from health-

care facilities: an analysis at national and site 

level. Waste Manag Res 2018;36:39–47.

25. World Health Organization (WHO). Healthcare 

waste. 2024. Available at: https://www.who.int/news-

room/fact-sheets/detail/health-care-waste#:∼:tex 

t=Incineratedmaterialscontainingortreated,ran 

geofadversehealtheffects. Accessed December 

2024.

26. Duong D. Improper disposal of medical waste 

costs health systems and the environment. CMAJ 

(Can Med Assoc J) 2023;195. https://doi.org/10. 

1503/cmaj.1096046. E518-e9.

27. Kwakye G, Brat GA, Makary MA. Green surgical 

practices for health care. Arch Surg 2011;146: 

131–6.

28. MacNeill AJ, Lillywhite R, Brown CJ. The impact of 

surgery on global climate: a carbon footprinting 

study of operating theatres in three health systems. 

Lancet Planet Health 2017;1:e381–8.

29. Wyssusek KH, Keys MT, van Zundert AAJ. Oper-

ating room greening initiatives – the old, the new, 

and the way forward: a narrative review. Waste 

Manag Res 2018;37:3–19.

30. Fraifeld A, Rice AN, Stamper MJ, et al. Intraopera-

tive waste segregation initiative among anesthesia 

personnel to contain disposal costs. Waste Manag 

2021;122:124–31.

31. Tan E, Lim D. Carbon footprint of dermatologic sur-

gery. Australas J Dermatol 2021;62:e170–7.

Toward Sustainable Dermatology 11

http://refhub.elsevier.com/S0733-8635(25)00068-3/sref2
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref2
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref2
https://doi.org/10.1136/bmj.d1513
https://www.dartmouthatlas.org/
https://www.dartmouthatlas.org/
https://fingertips.phe.org.uk/profile/atlas-of-variation/supporting-information/health-atlases
https://fingertips.phe.org.uk/profile/atlas-of-variation/supporting-information/health-atlases
https://fingertips.phe.org.uk/profile/atlas-of-variation/supporting-information/health-atlases
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref6
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref6
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref6
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref7
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref7
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref7
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref8
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref8
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref8
https://www.choosingwisely.org/
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref10
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref10
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref10
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref10
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref10
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref11
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref11
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref11
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref12
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref12
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref12
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref13
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref13
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref13
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref13
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref14
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref14
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref14
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref15
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref15
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref15
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref15
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref16
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref16
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref16
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref16
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref17
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref17
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref17
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref18
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref18
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref18
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref18
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref18
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref19
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref19
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref19
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref19
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref19
https://doi.org/10.1093/ced/llae258
https://doi.org/10.1093/ced/llae258
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref21
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref21
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref21
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref21
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref22
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref22
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref22
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref22
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref23
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref23
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref23
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref24
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref24
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref24
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref24
https://www.who.int/news-room/fact-sheets/detail/health-care-waste#:%7E:text=Incineratedmaterialscontainingortreated,rangeofadversehealtheffects
https://www.who.int/news-room/fact-sheets/detail/health-care-waste#:%7E:text=Incineratedmaterialscontainingortreated,rangeofadversehealtheffects
https://www.who.int/news-room/fact-sheets/detail/health-care-waste#:%7E:text=Incineratedmaterialscontainingortreated,rangeofadversehealtheffects
https://www.who.int/news-room/fact-sheets/detail/health-care-waste#:%7E:text=Incineratedmaterialscontainingortreated,rangeofadversehealtheffects
https://doi.org/10.1503/cmaj.1096046
https://doi.org/10.1503/cmaj.1096046
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref27
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref27
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref27
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref28
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref28
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref28
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref28
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref29
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref29
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref29
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref29
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref30
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref30
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref30
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref30
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref31
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref31


32. Apevienyeku HK, Ampofo J, Amankwaa Amoako J. 

Recycling potential of medical plastic waste. 

Discover Environment 2024;2:69.

33. Joseph B, James J, Kalarikkal N, et al. Recycling of 

medical plastics. Advanced Industrial and Engi-

neering Polymer Research 2021;4:199–208.

34. Healthcare Plastic Recycling Council (HPRC). 

Barriers to Recycling Healthcare Plastics at 

Hospitals. 2024. Available at: https://www.hprc. 

org/barriers-to-recycling-healthcare-plastics/. Ac-

cessed December 2024.

35. Madhwapathi V, Woodley C. Sustainability of phar-

maceutical and cosmeceutical products within 

dermatology. Journal of Sustainable Dermatology 

in Practice 2024;1:41–8.

36. LeBlanc MR, Lalonde DH, Thoma A, et al. Is main 

operating room sterility really necessary in carpal tun-

nel surgery? A multicenter prospective study of minor 

procedure room Field sterility surgery. Hand 2010;6: 

60–3.

37. Silver N, Lalonde DH. Main operating room versus 

Field sterility in hand surgery: a review of the evi-

dence. Plastic Surgery 202322925503231161073. 

https://doi.org/10.1177/22925503231161073.

38. Yu J, Ji TA, Craig M, et al. Evidence-based sterility: the 

evolving role of Field sterility in skin and minor hand sur-

gery. Plast Reconstr Surg Glob Open 2019;7:e2481. 

https://doi.org/10.1097/gox.0000000000002481.

39. Centers for Disease Control and Prevention (CDC). 

Surgical Site Infection Event (SSI). 2024. Available 

at: https://www.cdc.gov/nhsn/pdfs/pscmanual/ 

9pscssicurrent.pdf. Accessed December 2024.

40. Chen A, Alsawas M, Tan KW, et al. Surgical site 

infection rates following Mohs micrographic sur-

gery by body site: a systematic review and meta-

analysis. J Am Acad Dermatol 2023;89:862–4.

41. Troeman DPR, Hazard D, Timbermont L, et al, 

ASPIRE-SSI Study Team. Postoperative Staphylo-

coccus aureus infections in patients with and 

without preoperative colonization. JAMA Netw 

Open 2023;6:e2339793–.

42. Piewngam P, Otto M. Staphylococcus aureus colo-

nisation and strategies for decolonisation. Lancet 

Microbe 2024;5:e606–18.

43. Harikumar V, Anvery N, Haq M, et al. Risk factors 

for hospital-based surgical site infections. Arch 

Dermatol Res 2023;316:43.

44. Lyle RE, Vy M, Mehrzad M, et al. Defect size and 

surgical site are key predictors of surgical site 

infection (SSI) risk in dermatologic surgery: a retro-

spective cohort study. JAAD Int 2024. https://doi. 

org/10.1016/j.jdin.2024.09.017.

45. Schlager JG, Hartmann D, Ruiz San Jose V, et al. 

Procedure-related risk factors for surgical site 

infection in dermatologic surgery. Dermatol Surg 

2022;48:1046–50.

46. World Health Organization (WHO). Global guide-

lines for the prevention of surgical site infection. 

2018. Available at: https://www.who.int/publications/ 

i/item/9789241550475. Accessed December 2024.

47. Donahue LM, Petit HJ, Thiel CL, et al. A life cycle 

assessment of reusable and disposable surgical 

caps. J Surg Res 2024;299:112–9.

48. Wedmore F. Reusable gowns and drapes in sur-

gery could reduce carbon footprint, analysis 

shows. Br Med J 2023;381:853.

49. World Health Organization (WHO). Global Guide-

lines for the Prevention of Surgical Site Infection. 

2018. Available at: https://www.ncbi.nlm.nih.gov/ 

books/NBK536409/. Accessed September 2024.

50. McHugh SM, Corrigan MA, Hill ADK, et al. Surgical 

attire, practices and their perception in the preven-

tion of surgical site infection. Surgeon 2014;12: 

47–52.

51. Eisen DB. Surgeon’s garb and infection control: 

what’s the evidence? J Am Acad Dermatol 

2011;64. https://doi.org/10.1016/j.jaad.2010.04.

037. 960.e1-20.

52. Cowperthwaite L, Holm RL. Guideline implementa-

tion: surgical attire. AORN J 2015;101:188–97.

53. Farach SM, Kelly KN, Farkas RL, et al. Have recent 

modifications of operating room attire policies 

decreased surgical site infections? An American 

College of surgeons NSQIP review of 6,517 pa-

tients. J Am Coll Surg 2018;226:804–13.

54. Spruce L. Surgical head coverings: a literature re-

view. AORN J 2017;106. 306-16.e6.

55. Wills BW, Smith WR, Arguello AM, et al. Association 

of surgical jacket and bouffant use with surgical 

site infection risk. JAMA Surg 2020;155:323–8.

56. Johnson RP, Butala N, Alam M, et al. 

A retrospective case-matched cost comparison of 

surgical treatment of melanoma and nonmelanoma 

skin cancer in the outpatient versus operating room 

setting. Dermatol Surg 2017;43:897–901.

57. Health Care Without Harm. Sustainable Procure-

ment in Health Care Guide. 2024. Available at: 

https://greenhealthcarewaste.org/wp-content/uploads/ 

2020/12/Sustainable-Procurement-in-Health-Care-

Guide.pdf. Accessed November 2024.

58. Lenzen M, Malik A, Li M, et al. The environmental 

footprint of health care: a global assessment. Lan-

cet Planet Health 2020;4:e271–9.

59. Braithwaite J, Smith CL, Leask E, et al. Strategies 

and tactics to reduce the impact of healthcare on 

climate change: systematic review. Br Med J 

2024;387:e081284. https://doi.org/10.1136/bmj-

2024-081284.

60. Tennison I, Roschnik S, Ashby B, et al. Health 

care’s response to climate change: a carbon foot-

print assessment of the NHS in England. Lancet 

Planet Health 2021;5:e84–92.

Tan12 

http://refhub.elsevier.com/S0733-8635(25)00068-3/sref32
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref32
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref32
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref33
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref33
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref33
https://www.hprc.org/barriers-to-recycling-healthcare-plastics/
https://www.hprc.org/barriers-to-recycling-healthcare-plastics/
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref35
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref35
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref35
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref35
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref36
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref36
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref36
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref36
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref36
https://doi.org/10.1177/22925503231161073
https://doi.org/10.1097/gox.0000000000002481
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf
https://www.cdc.gov/nhsn/pdfs/pscmanual/9pscssicurrent.pdf
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref40
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref40
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref40
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref40
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref41
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref41
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref41
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref41
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref41
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref42
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref42
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref42
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref43
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref43
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref43
https://doi.org/10.1016/j.jdin.2024.09.017
https://doi.org/10.1016/j.jdin.2024.09.017
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref45
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref45
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref45
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref45
https://www.who.int/publications/i/item/9789241550475
https://www.who.int/publications/i/item/9789241550475
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref47
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref47
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref47
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref48
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref48
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref48
https://www.ncbi.nlm.nih.gov/books/NBK536409/
https://www.ncbi.nlm.nih.gov/books/NBK536409/
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref50
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref50
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref50
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref50
https://doi.org/10.1016/j.jaad.2010.04.037
https://doi.org/10.1016/j.jaad.2010.04.037
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref52
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref52
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref53
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref53
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref53
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref53
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref53
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref54
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref54
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref55
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref55
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref55
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref56
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref56
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref56
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref56
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref56
https://greenhealthcarewaste.org/wp-content/uploads/2020/12/Sustainable-Procurement-in-Health-Care-Guide.pdf
https://greenhealthcarewaste.org/wp-content/uploads/2020/12/Sustainable-Procurement-in-Health-Care-Guide.pdf
https://greenhealthcarewaste.org/wp-content/uploads/2020/12/Sustainable-Procurement-in-Health-Care-Guide.pdf
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref58
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref58
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref58
https://doi.org/10.1136/bmj-2024-081284
https://doi.org/10.1136/bmj-2024-081284
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref60
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref60
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref60
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref60


61. Health Care Without Harm. The power of procure-

ment: Health care’s opportunity to make supply 

chains more sustainable. 2024. Available at: https:// 

noharm.org/news/power-procurement-health-cares-

opportunity-make-supply-chains-more-sustainable. 

Accessed November 2024.

62. Nochaiwong S, Chuamanochan M, Ruengorn C, 

et al. Cost and cost-effectiveness of the manage-

ment strategies of chronic urticaria: a systematic 

review. JAMA Dermatol 2024;160:1225–36.

63. Menter A, Strober BE, Kaplan DH, et al. Joint AAD-

NPF guidelines of care for the management and 

treatment of psoriasis with biologics. J Am Acad 

Dermatol 2019;80:1029–72.

64. Smith CH, Yiu ZZN, Bale T, et al, British Association 

of Dermatologists’ Clinical Standards Unit. British 

Association of Dermatologists guidelines for bio-

logic therapy for psoriasis 2020: a rapid update. 

Br J Dermatol 2020;183:628–37.

65. Abhishek A, Stevenson MD, Nakafero G, et al. 

Discontinuation of anti-tumour necrosis factor 

alpha treatment owing to blood test abnormal-

ities, and cost-effectiveness of alternate blood 

monitoring strategies. Br J Dermatol 2024;190: 

559–64.

66. Hussain AB, Singleton G, Ball S, et al. Adopting a 

personalized approach to blood monitoring in pa-

tients with psoriasis prescribed biologic therapy: 

a retrospective single-centre review of real-world 

data. Clin Exp Dermatol 2024;49:181–3.

67. Zaenglein AL, Pathy AL, Schlosser BJ, et al. Guide-

lines of care for the management of acne vulgaris. 

J Am Acad Dermatol 2016;74. https://doi.org/10. 

1016/j.jaad.2015.12.037. 945-73.e33.

68. Affleck A, Jackson D, Williams HC, et al. Is routine 

laboratory testing in healthy young patients taking 

isotretinoin necessary: a critically appraised topic. 

Br J Dermatol 2022;187:857–65.

69. McAlister S, Barratt AL, Bell KJ, et al. The carbon 

footprint of pathology testing. Med J Aust 2020; 

212:377–82.

70. Bays H, Cohen DE, Chalasani N, et al. An assess-

ment by the statin liver safety task force: 2014. 

J Clin Lipidol 2014;8:S47–57.

71. Lee J, Yousaf A, Jenkins S, et al. The positive envi-

ronmental impact of virtual isotretinoin manage-

ment. Pediatr Dermatol 2021;38:613–6.

72. Doyle C, McFeely O, Beatty P, et al. Same-day sur-

gery promotes sustainability in dermatology. Clin 

Exp Dermatol 2023;48:692–3.

73. Barry O. Navigating Drug Shortages and More: 

Strategies and Solutions – An American Academy of 

Dermatology Reading Room selection. 2024. Avail-

able at: https://www.medpagetoday.com/reading-

room/aad/general-dermatology/109140. Accessed 

September 2024.

74. American Academy of Dermatology (AAD). Lido-

caine Shortage FAQ. 2024. Available at: http://www. 

aad.org/lidocaine. Accessed December 2024.

75. Gleeson C, Hussain W, Spreadborough J, et al. 

Local anaesthetic preparation in dermatological 

surgery: a labour- and time-efficient approach. Br 

J Dermatol 2011;164:888–90.

76. Vent A, Surber C, Graf Johansen NT, et al. Buffered 

lidocaine 1%/epinephrine 1:100,000 with sodium 

bicarbonate (sodium hydrogen carbonate) in a 3: 

1 ratio is less painful than a 9:1 ratio: a double-

blind, randomized, placebo-controlled, crossover 

trial. J Am Acad Dermatol 2020;83:159–65.

77. Dokic Y, Mireles NS, Hu AY, et al. Efficacy of 0.25% 

lidocaine versus 0.5% lidocaine in dermatologic 

surgery: a double-blind, randomized controlled 

trial. Dermatol Surg 2025;51:30–3.

78. Campbell EH, Elston DM, Straughan CL, et al. Reg-

ulations, liability, safety, and economics related to 

compounding. J Am Acad Dermatol 2020;83: 

184–8.

79. Ly N, Ziegman J, Collins M, et al. Dermatologists’ 

use of compounding pharmacies and knowledge 

of associated regulations. Int J Dermatol 2023;62: 

e446–7.

80. American Medical Association House of Delegates 

Resolution: 517 (A-19). Compounding. 2019. Avail-

able at: https://www.ama-assn.org/system/files/ 

2019-05/a19-517.pdf. Accessed September 2024.

81. Wolstencroft PW, Zacher NC, Scotellaro K, et al. 

Development of a framework for addressing skin 

biopsy tray waste in dermatology clinics: a quality 

improvement study. JAMA Dermatol 2023;159: 

541–4.

82. Grimshaw JM, Levinson W. Reducing low value 

care: opportunities and challenges for Choosing 

Wisely campaigns. BMJ Evidence-Based Medicine 

2024;29:215–8.

83. Moriates C. We need to talk about low-value care. 

JAMA Netw Open 2023;6:e2342445–.

84. Krishnan A, Xu T, Hutfless S, et al, the American 

College of Mohs Surgery Improving Wisely Study 

Group. Outlier practice patterns in Mohs micro-

graphic surgery: defining the problem and a pro-

posed solution. JAMA Dermatol 2017;153: 

565–70.

85. Dun C, Walsh CM, Hicks CW, et al. 5-Year follow-

up of a physician performance feedback report 

intervention to reduce overuse and excess cost: 

a national cohort study. Dermatol Surg 2024;50: 

558–64.

86. American Academy of Dermatology (AAD). 

Choosing wisely: Recommendations about treat-

ments, tests, and procedures. 2024. Available at: 

https://www.aad.org/member/clinical-quality/clini 

cal-care/wisely. Accessed November 2024.

Toward Sustainable Dermatology 13

https://noharm.org/news/power-procurement-health-cares-opportunity-make-supply-chains-more-sustainable
https://noharm.org/news/power-procurement-health-cares-opportunity-make-supply-chains-more-sustainable
https://noharm.org/news/power-procurement-health-cares-opportunity-make-supply-chains-more-sustainable
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref62
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref62
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref62
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref62
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref63
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref63
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref63
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref63
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref64
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref64
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref64
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref64
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref64
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref65
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref65
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref65
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref65
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref65
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref65
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref66
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref66
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref66
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref66
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref66
https://doi.org/10.1016/j.jaad.2015.12.037
https://doi.org/10.1016/j.jaad.2015.12.037
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref68
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref68
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref68
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref68
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref69
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref69
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref69
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref70
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref70
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref70
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref71
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref71
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref71
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref72
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref72
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref72
https://www.medpagetoday.com/reading-room/aad/general-dermatology/109140
https://www.medpagetoday.com/reading-room/aad/general-dermatology/109140
http://www.aad.org/lidocaine
http://www.aad.org/lidocaine
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref75
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref75
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref75
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref75
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref76
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref76
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref76
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref76
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref76
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref76
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref77
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref77
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref77
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref77
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref78
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref78
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref78
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref78
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref79
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref79
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref79
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref79
https://www.ama-assn.org/system/files/2019-05/a19-517.pdf
https://www.ama-assn.org/system/files/2019-05/a19-517.pdf
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref81
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref81
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref81
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref81
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref81
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref82
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref82
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref82
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref82
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref83
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref83
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref84
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref84
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref84
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref84
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref84
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref84
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref85
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref85
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref85
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref85
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref85
https://www.aad.org/member/clinical-quality/clinical-care/wisely
https://www.aad.org/member/clinical-quality/clinical-care/wisely


87. National Institute for Health and Care Excellence 

(NICE). The guidelines manual. 2012. Available 

at: https://www.nice.org.uk/process/pmg6/chapter/ 

updating-published-clinical-guidelines-and-correcting-

errors. Accessed December 2024.

88. Tan E, Niebel D, Rosenbach M. Carbon footprint 

analyses: a valuable tool for dermatology journals 

to pioneer sustainable practices. J Eur Acad Der-

matol Venereol 2025. https://doi.org/10.1111/jdv. 

20644.

89. Silva GS, Waegel A, Kepner J, et al. Carbon foot-

print analysis of an outpatient dermatology prac-

tice at an academic medical center. JAMA 

Dermatol 2025;161:191–7.

90. Pickles K, Haas R, Guppy M, et al. Clinician and 

health service interventions to reduce the green-

house gas emissions generated by healthcare: a 

systematic review. BMJ Evidence-Based Medicine 

2024;29:300.

91. Tan E, Rosenbach M. Underrepresentation of 

climate change and sustainability manuscripts in 

high impact dermatology journals. Br J Dermatol 

2025. https://doi.org/10.1093/bjd/ljaf037.

92. Potthoff S, Kwasnicka D, Avery L, et al. Changing 

healthcare professionals’ non-reflective processes 

to improve the quality of care. Soc Sci Med 2022; 

298:114840.

93. Grimshaw JM, Russell IT. Effect of clinical guide-

lines on medical practice: a systematic review of 

rigorous evaluations. Lancet 1993;342:1317–22.

94. Gupta J, Bai X, Liverman DM, et al. A just world on 

a safe planet: a Lancet Planetary Health-Earth 

Commission report on Earth-system boundaries, 

translations, and transformations. Lancet Planet 

Health 2024;8:e813–73.

95. Brewer JD, Gonzalez AB, Baum CL, et al. Compar-

ison of sterile vs nonsterile gloves in cutaneous sur-

gery and common outpatient dental procedures: a 

systematic review and meta-analysis. JAMA Der-

matol 2016;152:1008–14.

96. (WHO) WHO. Global Guidelines for the Prevention 

of Surgical Site Infection. Geneva: World Health 

Organization, 2018 Web Appendix 17. 2018. 

Available at: https://www.ncbi.nlm.nih.gov/books/ 

NBK536409/. Accessed November 2024.

97. Webster J, Alghamdi A. Use of plastic adhesive 

drapes during surgery for preventing surgical site 

infection. Cochrane Database Syst Rev 2015; 

2015:Cd006353. https://doi.org/10.1002/14651858. 

CD006353.pub4.

98. Gumera A, Mil M, Hains L, et al. Reusable surgical 

headwear has a reduced carbon footprint and 

matches disposables regarding surgical site infec-

tion: a systematic review and meta-analysis. 

J Hosp Infect 2024;152:164–72.

99. Ho YH, Wang YC, Loh EW, et al. Antiseptic effi-

cacies of waterless hand rub, chlorhexidine scrub,

and povidone-iodine scrub in surgical settings: a 

meta-analysis of randomized controlled trials. 

J Hosp Infect 2019;101:370–9.

100. Chen P-J, Hua Y-M, Toh HS, et al. Topical antibiotic 

prophylaxis for surgical wound infections in clean 

and clean-contaminated surgery: a systematic re-

view and meta-analysis. BJS Open 2021;5: 

zrab125. https://doi.org/10.1093/bjsopen/zrab125.

101. Lin WL, Wu LM, Nguyen TH, et al. Topical antibiotic 

prophylaxis for preventing surgical site infections 

of clean wounds: a systematic review and meta-

analysis. Surg Infect 2024;25:32–8.

102. Saco M, Howe N, Nathoo R, et al. Topical antibiotic 

prophylaxis for prevention of surgical wound infec-

tions from dermatologic procedures: a systematic 

review and meta-analysis. J Dermatol Treat 2015; 

26:151–8.

103. Wright TI, Baddour LM, Berbari EF, et al. Antibiotic 

prophylaxis in dermatologic surgery: advisory 

statement 2008. J Am Acad Dermatol 2008;59: 

464–73.

104. Muhaj FF, George SJ, Tyring SK. Bacterial antimi-

crobial resistance and dermatological ramifica-

tions. Br J Dermatol 2022;187:12–20.

105. Fronek L, Davis MJ, Greenway HT, et al. Shared 

decision making for perioperative antibiotic use 

during Mohs micrographic surgery on the lower ex-

tremities. JAAD Int 2024;16:155–62.

106. Jew OS, Liu W, Merritt BG, et al. Patient-stated 

postoperative follow-up and suture preferences af-

ter Mohs micrographic surgery. Dermatol Surg 

2024;50:672–4.

107. Joo JS, Zhuang AR, Tchanque-Fossuo C, et al. 

Dermal suture only versus layered closure: a ran-

domized, split wound comparative effectiveness 

trial. J Am Acad Dermatol 2019;81:1346–52.

108. Ashraf I, Butt E, Veitch D, et al. Dermatological sur-

gery: an update on suture materials and tech-

niques. Part 1. Clin Exp Dermatol 2021;46:1400–10.

109. Custis T, Armstrong AW, King TH, et al. Effect of ad-

hesive strips and dermal sutures vs dermal sutures 

only on wound closure: a randomized clinical trial. 

JAMA Dermatol 2015;151:862–7.

110. Xu B, Xu B, Wang L, et al. Absorbable versus 

nonabsorbable sutures for skin closure: a meta-

analysis of randomized controlled trials. Ann Plast 

Surg 2016;76:598–606.

111. Keil M, Viere T, Helms K, et al. The impact of 

switching from single-use to reusable healthcare 

products: a transparency checklist and systematic 

review of life-cycle assessments. Eur J Publ Health 

2023;33:56–63.

112. Wu AG, Conway J, Roy B, et al. Cost analysis of the 

use of buffered lidocaine 1%, epinephrine 1: 

100,000 with sodium bicarbonate in a 3:1 ratio 

over a 9:1 ratio. J Am Acad Dermatol 2021;85: 

e21–2.

Tan14 

https://www.nice.org.uk/process/pmg6/chapter/updating-published-clinical-guidelines-and-correcting-errors
https://www.nice.org.uk/process/pmg6/chapter/updating-published-clinical-guidelines-and-correcting-errors
https://www.nice.org.uk/process/pmg6/chapter/updating-published-clinical-guidelines-and-correcting-errors
https://doi.org/10.1111/jdv.20644
https://doi.org/10.1111/jdv.20644
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref89
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref89
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref89
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref89
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref90
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref90
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref90
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref90
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref90
https://doi.org/10.1093/bjd/ljaf037
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref92
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref92
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref92
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref92
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref93
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref93
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref93
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref94
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref94
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref94
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref94
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref94
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref95
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref95
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref95
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref95
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref95
https://www.ncbi.nlm.nih.gov/books/NBK536409/
https://www.ncbi.nlm.nih.gov/books/NBK536409/
https://doi.org/10.1002/14651858.CD006353.pub4
https://doi.org/10.1002/14651858.CD006353.pub4
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref98
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref98
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref98
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref98
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref98
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref99
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref99
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref99
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref99
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref99
https://doi.org/10.1093/bjsopen/zrab125
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref101
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref101
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref101
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref101
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref102
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref102
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref102
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref102
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref102
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref103
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref103
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref103
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref103
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref104
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref104
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref104
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref105
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref105
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref105
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref105
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref106
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref106
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref106
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref106
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref107
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref107
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref107
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref107
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref108
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref108
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref108
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref109
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref109
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref109
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref109
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref110
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref110
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref110
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref110
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref111
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref111
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref111
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref111
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref111
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref112
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref112
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref112
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref112
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref112


113. Chan BCY, Al-Niaimi F, Mallipeddi R. Infection 

control practices in Mohs micrographic surgery: 

a U.K. national survey. Br J Dermatol 2017;177: 

e204–5.

114. Nasseri E. Prospective study of wound infections in 

Mohs micrographic surgery using a single set of in-

struments. Dermatol Surg 2015;41:1008–12.

115. Petukhova TA, King TH, Omlin KJ, et al. Reusing 

surgical instruments during Mohs micrographic 

surgery: safe from infection, but not free from risk. 

Dermatol Online J 2016;22.

116. Australasian College of Dermatologists (ACD). 

Choosing Wisely Recommendations - The 

Australasian College of Dermatologists. 2021. 

Available at: https://www.choosingwisely.org.au/

recommendations/acd1. Accessed September 

2024.

117. O’Connor C, Kiely L, O’Riordan A, et al. 

A change of climate for climate change: the envi-

ronmental benefit of specialty outreach clinics. Br 

Med J 2020;369:m1410. https://doi.org/10.1136/ 

bmj.m1410.

118. World Health Organization. Safe management of 

wastes from health-care activities: a summary. 

2017, Available at: https://www.who.int/publication 

s/i/item/WHO-FWC-WSH-17.05, (Accessed Dece 

mber 2024).

119. Tudor TL, Noonan CL, Jenkin LET. Healthcare 

waste management: a case study from the national 

health service in cornwall, United Kingdom. Waste 

Manag 2005;25:606–15.

Toward Sustainable Dermatology 15

http://refhub.elsevier.com/S0733-8635(25)00068-3/sref113
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref113
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref113
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref113
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref114
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref114
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref114
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref115
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref115
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref115
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref115
https://www.choosingwisely.org.au/recommendations/acd1
https://www.choosingwisely.org.au/recommendations/acd1
https://doi.org/10.1136/bmj.m1410
https://doi.org/10.1136/bmj.m1410
https://www.who.int/publications/i/item/WHO-FWC-WSH-17.05
https://www.who.int/publications/i/item/WHO-FWC-WSH-17.05
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref119
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref119
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref119
http://refhub.elsevier.com/S0733-8635(25)00068-3/sref119

	Toward Sustainable Dermatology
	Key points
	Introduction
	High-value versus low-value care
	Improved patient outcomes
	Reducing waste
	Cost reduction
	Time saved
	Reducing consumption
	Barriers and solutions
	Summary
	Clinics care points
	Funding
	References


