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In March 2020, the designation of the COVID-19 outbreak as a worldwide pandemic

marked the beginning of an unprecedented era inmodernmedicine. Facing the possibility

of resource precincts and healthcare rationing, leading dermatological and cancer

societies acted expeditiously to adapt their guidelines to these contingencies. Melanoma

is a lethal and aggressive skin cancer necessitating a multidisciplinary approach to

management and is associated with significant healthcare and economic cost in later

stages of disease. In revisiting how the pandemic transformed guidelines from diagnosis

and surveillance to surgical and systemic management of melanoma, we appraise the

evidence behind these decisions and their enduring implications.

Keywords: melanoma, coronavirus, SARS-CoV-2, malignant melanoma, COVID-19

INTRODUCTION

Cutaneous melanoma is the fifth most commonly diagnosed malignancy in the United States, and
the most lethal cutaneous cancer (1, 2). The treatment of advanced and metastatic melanoma
requires a multidisciplinary team of specialists and multimodal regimens, with later stages of
disease associated with significant healthcare and economic burden (1, 3). Emergence of the
COVID-19 pandemic broached an unprecedented need for judicious rationalization and allocation
of healthcare resources worldwide (4). In response, governing bodies released new guidelines on
the management of melanoma in the COVID-19 era, shaped with a greater consciousness for
minimizing patient exposure to infection and reducing healthcare consumption in mind. While
in some geographical areas this has abated and vaccination rates are improving, new variants
pose a risk to patients and healthcare delivery methods should variants evade the effectiveness of
current vaccines. Here, we review these new guidelines, the evidence behind them and the potential
implications of these recommendations as well as possible remedies.

DEVELOPMENTS IN SCREENING, DIAGNOSIS, AND DISEASE

SURVEILLANCE

Screening
Early detection of melanoma is imperative for survival but restrictions to outpatient services
from March to June 2020 in response to the SARS-CoV-2 pandemic resulted in a significant
drop in skin cancer screenings (5). With the cessation of screenings, questions have been raised
about resuming these preventative practices in the post-COVID-19 era. To date modifications
of screening recommendations during the COVID pandemic have stemmed from theoretical
concerns not directly from data on viral exposure or outcome data (5). Thus, it is not clear that
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a change in current practice is yet warranted so long as
safe patient care can be provided. The American Academy of
Dermatology (AAD), the leading representative dermatological
society in the United States, continues to advocate for routine
screenings in their guidelines and their SPOT ME Skin Cancer
campaign, with recommendations for in-person screenings in
compliance with local and state Center for Disease Control and
Prevention (CDC) guidelines (6). Additionally, the AAD, jointly
with the Skin Cancer Foundation, endorsed continuation of self-
skin examinations and application of the ABCDEs of melanoma
(6, 7).

Diagnosis
Given that the diagnosis of melanoma is primarily made on
skin exams, delays in screening have raised concerns for ensuing
delays in diagnosis (8). The long-term consequences of the
COVID-19 pandemic on survival outcomes in melanoma are
effectively unknown. A study conducted by the University of
Pennsylvania Dermatopathology Department found no overall
difference in median Breslow thickness or T staging at time
of diagnosis between the pre-COVID-19 and COVID-19 era
cohorts (9). However, surgical candidates had higher median
thickness and higher proportions of T3 and T4 lesions at time
of diagnosis than patients from the pre-COVID era (9).

Moreover, the pandemic prompted a substantial increase in
the use of telemedicine services. In a survey of International
Dermoscopy Society members, there was a reported 83.3%
increase in teleconsultations (10). Despite an increase in
utilization of these services, 57% of total respondents recounted
making zero diagnoses of melanoma, raising concerns for an
increase in missed cases during this time (10). On March 6,
2020, The National Comprehensive Cancer Center (NCCN)
recommended that all new patients be evaluated with telehealth
when possible, with a subsequent complete history and physical
on the day of surgery if necessary (11). The goal, it would
seem, was to reduce in-person exposure risks. A trade-off is if
modification to a treatment plan is required when the patient
arrives. Additionally, if telehealth is determined to be inferior
for this purpose, as suggested by data, a future increase in
delayed diagnoses or upstaged melanoma may occur (11). Aside
from screening, diagnostic evaluations of an obvious, perhaps
self-reported, lesion could be inaccurate through telemedicine.
Further data collection to assess the accuracy of telemedicine
compared with in-person diagnostic evaluation would be helpful
in order to interpret recommendations for or against telehealth
in this setting.

A potential solution for improving diagnostic accuracy is
through the integration of imaging techniques with telemedicine
services. Total body photography (TBP) is a commonly used
non-invasive imaging technique for the photographic assisted
detection of melanoma (12). Data has shown integration of TBP
and dermoscopy with telemedicine services ensues a number-
needed-to-biopsy (NNB) per one case of melanoma comparable
to previously published reports for in-person encounters with
dermatologists and physician assistants (13, 14). Additionally,
prospective results found inclusion of TBP and sequential digital
dermoscopy imaging to surveillance protocols aided clinicians in

detecting the majority of new lesions in high-risk patients (15).
Moreover, these outcomes are likely to be improved with the
integration of artificial intelligence. Despite being in its nascent
stages of development, diagnostic efficacy through machine
learning have been comparable to that of trained clinicians,
indicating these technical advances hold significant promise in
enhancing the efficacy of image-based diagnostics (16).

Surveillance
For patients with a history of melanoma, clinical surveillance
can be delayed for 3–6 months in patients with asymptomatic
localized disease (e.g., stages 0–II) or asymptomatic resected
stage III disease, in the absence of concurrent systemic therapies,
according to modified NCCN guidelines (11). In the setting of
asymptomatic stage IIB/IIC melanoma, follow-up imaging can
be deferred for 3–6 months (11). As screening guidelines have
given wide latitude regarding frequency these modifications for
surveillance screening are reasonable.

Additionally, the NCCN’s adjusted guidelines related to
patients on active therapy as well. Here, in the setting of adjuvant
therapy, restaging was suggested to be delayed for upwards of
3 months (11). A clinician actively treating such patients need
to use judgement regarding this proposed modification. The
previous intention of restaging amidst adjuvant treatment was
to ensure that the therapy is effective. Delaying that evaluation
only continues to place the patient at risks and side-effects of
the therapy without knowledge of its benefit. Since intravenous
immunotherapy still obligates the patient to be available
in-person repetitively every few weeks delaying restaging
only reduces exposure to the Radiology department—a small
imperceptible change in risk status but potentially with larger
consequences should disease progression occur undetected.

DEVELOPMENTS IN SURGICAL

MANAGEMENT

Local Wide Excision and Sentinel Lymph

Node Biopsy
Consensus to delay LWE for up to 3 months for new cases
of melanoma in situ and stage T1 melanoma was ubiquitous
across various associations, including the NCCN, American
College of Mohs Surgery, British Association of Dermatologist
(BAD) and British Society for Dermatological Surgery (BSDS)
(11, 17, 18). The NCCN endorsed deferring LWE for up to 3
months in patients with T1 melanoma, even in the setting of
positive margins, in the absence of observable residual disease
(11). However, larger enduring lesions should be excised in an
office setting (11).

Current evidence on the association between surgical
timing from excisional biopsy to LWE and survival have
been inconsistent (18). A retrospective study of patients with
cutaneous melanoma found time from excisional biopsy to LWE
did not result in meaningful differences in overall survival (OS)
and disease free survival (DFS) between surgical groups (19).
However, analyses of patients with stage I–III melanoma in the
National Cancer Database (NCBD) found LWE within 60 days of
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diagnosis granted a modest survival advantage while LWE ≥90
days after initial biopsy was associated with increased mortality
(20, 21). Additional prospective studies are needed to ascertain
the effect of surgical timing on survival outcomes given the
limitations of retrospective studies.

On March 24, 2020, the European Society for Medical
Oncology (ESMO) published their own guidelines on the
management of melanoma in the COVID-19 era, stratifying
patients into high, high to medium, and low priority treatment
groups (22). LWE and sentinel LN biopsy were recommended
for all patients with invasive T1b disease or higher, with T3
and T4 lesions assigned high priority and T1 and T2 lesions
designated medium priority for excision (22). In the U.S., the
NCCN recommended discussing sentinel LN biopsy for lesions
of stage T1b or higher, with the potential for delaying LN
biopsies for up to 3 months unless LWE in an operating setting
is planned (11). These recommendations were formulated to
reduce patient and staff exposures. Also early in the pandemic
a shortage of supplies and resources was either real or perceived.
As understanding of infection risks, mitigation thereof, improved
delivery of supplies and vaccinations programs have been carried
out and resumption of surgical services have occurred. Surgical
guideline modifications may not need to be as stringent moving
forward. Furthermore, delay of definitive surgery can lend to
increased patient anxiety and would require careful patient
counseling in this situation.

Resections and Lymphadenectomies
The NCCN advocated for deferring therapeutic
lymphadenectomies for palpable LN, and offering neoadjuvant
therapy, including immune-checkpoint inhibitors (ICIs) or
BRAF/MEK inhibitors, instead (11). However, in the absence of
available adjuvant therapies, the British Association of Plastic
and Reconstructive Aesthetic Surgeons (BAPRAS) considered
lymphadenectomies a viable primary treatment for achieving
local control for recurrent nodal disease (23). For non-metastatic
stage III melanoma, surgical resection should be performed 8–9
weeks following initiation of neoadjuvant therapy according
to modified NCCN guidelines (11). Additionally, resections of
metastatic stage III and IV disease should be deferred, unless the
patient is critical or symptomatic, with continuation of systemic
monotherapy instead (11). ESMO considered curative resections
of stage III lesions, surgery for patients on neoadjuvant therapies,
and management of surgical complications as high priority,
but recognized delaying surgery is acceptable as it has not been
shown to influence survival in many cases (22).

Radiotherapy
Patients with stage IV disease and brain metastases are
high-priority for radiotherapy according to ESMO guidelines
(22). In accordance, the NCCN guidelines recommended
stereotactic radiosurgery as initial treatment for patients with
symptomatic or steroid-dependent metastatic disease and
endorses discontinuation of, or tapering steroids when initiating
ICIs (11). Evidence for ICIs in patients withmetastatic melanoma
after stereotactic radiosurgery (SRS) have been reported in several

retrospective studies but these findings have been inconsistent
and additional prospective studies are still ongoing (24–27).With
respect to radiotherapy of brain metastases amidst the pandemic,
it is difficult to advise modification of this treatment modality
as there is not an equivalent for it. Diligent screening of patient
symptoms, rapid COVID testing and use of PPE is imperative in
this case.

DEVELOPMENTS IN SYSTEMIC

TREATMENTS

Neoadjuvant Therapies—Immune

Checkpoint Inhibitors
Consideration for the possibility of resource limitations was
commonly addressed across multiple guidelines, especially in the
case of neoadjuvant therapies. Although the NCCN recognized
that neoadjuvant therapy is not superior to combination
surgery and adjuvant therapy, neoadjuvant therapy for primary
management of stage III disease may be a judicious option in
the setting of resource limitations (11). For neoadjuvant ICI,
the NCCN and ESMO both recommended a regimen of higher
dose pembrolizumab at 400mg every 6 weeks or nivolumab at
480mg every 4 weeks (11, 22). On April 28, 2020, the FDA
approved the accelerated regimen of pembrolizumab following
the results of the KEYNOTE-55 trial (28). Interim analysis found
400mg of pembrolizumab every 6 weeks was comparable to the
original regimen of 200mg every 3 weeks (29). An accelerated
regimen is advantageous as longer intervals between cycles
minimizes exposures.

Regarding dual therapy, the NCCN, ESMO and BAPRAS
recommended clinicians exercise caution when starting
combination ICI regimens (11, 22, 23). Results of Checkmate-
067 found combination nivolumab-ipilimumab therapy
significantly prolonged OS than nivolumab or ipilimumab alone
(60.0 vs. 36.9 vs. 19.9 months) but correspondingly produced
increased rates of grade ≥3 adverse events (AE) from 20–30% to
50–60% (30).

Immune-related AE (irAE) are due to an augmented immune
response secondary to ICI therapy (31). Immunosuppressants are
frequently used to temporarily attenuate the immune response,
but can promote an increased risk for COVID-19 infections
(8, 32). Pneumonitis can be a confounding toxicity that can
mimic an active SARS-CoV-2 infection with symptoms such
as shortness of breath, cough and dyspnea (33). The NCCN
recommended COVID-19 testing if a diagnosis of pneumonitis
was suspected prior to initiation of steroids (11). While this was a
reasonable recommendation, in practice patients have not always
been able to expeditiously schedule testing or receive quick
results depending on their locale. A potential delay in treatment
of pneumonitis can have high morbidity and exemplifies an
unintended negative outcome that new recommendations can
promote. For routine monitoring of patients on ICIs, the ESMO,
and BAPRAS both endorsed routine telemedicine visits, and
labs at healthcare facilities equipped with appropriate COVID-19
precautions (22, 23).
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Taking into consideration the risk and benefits, the decision
for initiation of dual ICI therapy should bemade on an individual
basis according to the NCCN and ESMO (11, 22). The BAPRAS
recommended monotherapy in the setting of metastatic disease
for all but high risk patients (23). Likewise, the NCCN endorsed
dual ICI therapy for stage IV disease with brain metastases,
citing superior intracranial tumor response to ICIs (11). A
number of phase II trials have shown improved response rates
of brain metastases associated with dual immunotherapy over
other agents but the phase III NIBIT-M2 trial assessing ICIs in the
treatment of melanoma brain metastases is still ongoing (34, 35).

For stage IV disease, a regimen consisting of nivolumab 1
mg/kg and ipilimumab 3 mg/kg (NIVO1+IPI3) for four cycles
has been established (11). An alternative regimen of nivolumab
3 mg/kg and ipilimumab 1 mg/kg (NIVO3+IPI1) may be
considered if there is notable concern for irAE according to
the ESMO and NCCN (11, 22). These recommendations were
based on the results of CheckMate 511, which showed the
alternative regimen of NIVO3+IPI1 decreased the incidence
of grade 3–5 AEs (34 vs. 48%), with no meaningful difference
between median progression free survival (PFS) (9.9 vs. 8.9
months) or overall response rate (45.6 vs. 50.6%) compared to
the prior NIVO1+IPI3 regimen (32, 36). Applying the alternate
dosing strategy will substantially reduce dual ICI risks during
the pandemic.

In the setting of a SARS-CoV-2 infection, patients can resume
immunotherapy once fully recovered or after 10 days from last
presentation of symptoms under the BAD and BSDS guidelines
(17). There is currently no clear evidence that use of ICIs worsens
outcomes of COVID-19 infections (37–39). Nonetheless, there is
evidence to suggest ICIs may be discontinued in patients with
metastatic melanomawho achieved complete remission with PD-
1 blockade (40). Follow up analysis of KEYNOTE-001 showed
patients with melanoma who discontinued pembrolizumab after
complete response to PD-1 blockade had comparable rates of
DFS to that of all complete responders (e.g., including those who
continued ICI therapy) at 24 months (89.9 vs. 90.9%) (40).

Neoadjuvant Therapies—Targeted Therapy
The ESMO considered targeted therapy high priority in patients
with non-operable stage III and IV disease (22). The NCCN
recommended a regimen of BRAF/MEK inhibitors for 8 weeks
followed by surgery in the setting of neoadjuvant therapy
(11). Specifically, the BAPRAS recommended combination
encorafenib and binimetinib, given these agents are less likely
to mimic the symptoms of SARS-CoV-2 infections compared to
ICIs (23). The most common grade 3–4 AEs associated with dual
BRAF/MEK inhibitor therapy include elevated gamma-glutamyl
transferase (9%), creatine phosphokinase (7%), and hypertension
(6%) (41).

Adjuvant Therapies
Adjuvant therapy can be delayed for up to 12 weeks in accordance
with NCCN and ESMO guidelines (11, 22). This seemed
reasonable given that trial design which established adjuvant
therapy allowed for this type of delay in most cases (42, 43).
Patients with high-risk stage III disease, defined as sentinel LN

deposit >1mm or stage >IIIa disease, are considered high to
medium priority for adjuvant therapy according to ESMO (22).
In contrast, the BAPRAS only recommended adjuvant therapy in
the setting of stage IIIc, IIId, and IV disease, but not in stage IIIa
or IIIb cases (23). Restricting adjuvant therapy by these guidelines
appears arbitrary and undoubtedly will lead to a reversal
in average OS gains. It also contradicts the aforementioned
consideration of starting neoadjuvant therapy on advanced stage
melanoma patients in order to briefly postpone surgery.

Depending on hospital operations and resources, ESMO
advised physicians to consider starting patients on a BRAF/MEK
inhibitor given the ease of oral dosing, with a potential for
transition to intravenously routed immunotherapies later on
(22). Currently, there are no head to head trials comparing
survival outcomes of adjuvant BRAF/MEK inhibitors with
adjuvant ICIs for resected stage III melanomas (44). In
the COMBI-AD trial, patients treated with combination
BRAF/MEK inhibitor therapy of dabrafenib plus trametinib
had an estimated 58% relapse-free survival rate at 3 years,
compared to 39% with placebo (45). However, high rates
of fever (63%) and chills (37%), as well as other flu-like
symptoms associated with dabrafenib plus trametinib may make
this combination counterintuitive (45). Such symptoms amidst
a viral pandemic could be confounding, leading to anxiety
and increased in-person resource use. Comparably, KEYNOTE-
054 showed patients with resected stage III melanoma treated
with adjuvant pembrolizumab had a 64% relapse-free survival
rate, compared to 44% in placebo group at 3-year median
follow up (42). Given that immunotherapy is not likely
to cause fevers and chills, it is especially attractive at
the present tine as an adjuvant strategy having similar
efficacy on cross trial comparison to combination BRAF/MEK
inhibitor therapy.

CONCLUSIONS

The COVID-19 pandemic swept in a period of uncertainty and
forced clinicians to rethink the existing paradigms in treatment
of melanoma to minimize both healthcare consumption and
exposure. The unforeseen nature of the pandemic required
societies to act quickly and swiftly to enact provisional guidelines
and served as a catalyst for adapting new applications such
as telemedicine into routine practice. A general impetus
has been to limit patient exposure, reduce durable supply
use and allow for redeployment of medical resources in a
priority manner. How this will affect patient care will be
the subject of review for years to come. The data generated
during the pandemic to date is likely not robust enough to
merit recommending long-term practice changes. Yet, despite
the provisional nature of these guidelines, the COVID-19
pandemic highlighted many opportunities for optimization in
our healthcare system. For instance telehealth may become more
wide-spread and potentially could include software technology
to assist in improving diagnostic accuracy. Neoadjuvant therapy,
if appropriate, can defer surgery and operating room risks
and resources, potentially until a pandemic has subsided or
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resources and PPI restocked. Systemic therapies have been
scrutinized and compared to assess efficacy and side-effects.
Clinical judgement on selecting these and the appropriate
dose and schedule is still important. Despite best efforts some
recommendations can be controversial in producing unintended
consequences. As shown one recommending body may conflict
with another. Hopefully ongoing efforts will provide input
on cancer patient outcomes on and off therapy during this
pandemic (46). Until further evidence based data is available
clinicians will be challenged to modify cancer care safely for their
patients’ welfare.

AUTHOR CONTRIBUTIONS

AL: provided the conception and was a major contributor in
writing the manuscript. MV: drafted and revised the manuscript
critically for important intellectual content. DR: was a major
contributor in writing the manuscript and revised it critically for
intellectual content. AL, MV, and DR: provided final approval
of the version of the manuscript to be published and agree
to account for all aspects of work in ensuring accuracy and
integrity. All authors contributed to the article and approved the
submitted version.

REFERENCES

1. Matthews NH, Li WQ, Qureshi AA, Weinstock MA, Cho E. Epidemiology of

Melanoma. In: Ward WH, Farma JM, editors. Cutaneous Melanoma: Etiology

and Therapy. Brisbane, AU: Codon Publications (2017). p. 3–22.

2. Surveillance, Epidemiology, and End Results Program. Cancer Stat Facts:

Melanoma of the Skin. Available online at: https://seer.cancer.gov/statfacts/

html/melan.html (accessed February 16, 2021).

3. Guy GP, Ekwueme DU, Tangka FK, Richardson LC. Melanoma treatment

costs: a systematic review of the literature, 1990-2011. Am J Prev Med. (2012)

43:537–45. doi: 10.1016/j.amepre.2012.07.031

4. Emanuel EJ, Persad G, Upshur R, Thome B, Parker M, Glickman A, et al. Fair

allocation of scarce medical resources in the time of Covid-19. N Engl J Med.

(2020) 382:2049–55. doi: 10.1056/NEJMsb2005114

5. Welch HG, Mazer BL, Adamson AS. The rapid rise in cutaneous melanoma

diagnoses. N Engl J Med. (2021) 384:72–9. doi: 10.1056/NEJMsb2019760

6. American Academy of Dermatology. SPOT Me Skin Cancer Screening

Program. Available online at: https://www.aad.org/member/career/volunteer/

spot (accessed February 10, 2021).

7. Skin Cancer Foundation. Self-Exams Save Lives. Available online at: https://

www.skincancer.org/early-detection/self-exams/ (accessed March 8, 2021).

8. Patrinely JR, Johnson DB. Pandemic medicine: the management of

advanced melanoma during COVID-19. Melanoma Manag. (2020)

7:MMT45. doi: 10.2217/mmt-2020-0012

9. Shannon AB, Sharon CE, Straker RJ 3rd, Miura JT, Ming ME, Chu EY, et al.

The impact of the COVID-19 pandemic on the presentation status of newly

diagnosed melanoma: a single institution experience. J Am Acad Dermatol.

(2020) 84:P1096–8. doi: 10.1016/j.jaad.2020.12.034

10. Conforti C, Lallas A, Argenziano G, Dianzani C, Meo ND, Giuffrida R,

et al. Impact of the COVID-19 pandemic on dermatology practice worldwide:

results of a survey promoted by the International Dermoscopy Society (IDS).

Dermatol Pract Concept. (2021) 11:e2021153. doi: 10.5826/dpc.1101a153

11. National Comprehensive Cancer Network. Short-Term Recommendations for

Cutaneous Melanoma Management During COVID-19 Pandemic (Version

3.2020). Available online at: https://www.nccn.org/covid-19/pdf/Melanoma.

pdf (accessed February 10, 2021).

12. Feit NE, Dusza SW, Marghoob AA. Melanomas detected with the

aid of total cutaneous photography. Br J Dermatol. (2004) 150:706–

14. doi: 10.1111/j.0007-0963.2004.05892.x

13. Tan A, Greenwald E, Bajaj S, Belen D, Sheridan T, Stein JA, et al.

Melanoma surveillance for high-risk patients via telemedicine:

examination of real-world data from an integrated store-and-forward

total body photography and dermoscopy service. J Am Acad Dermatol.

(2021). doi: 10.1016/j.jaad.2021.01.055. [Epub ahead of print].

14. Anderson AM, Matsumoto M, Saul MI, Secrest AM, Ferris LK.

Accuracy of skin cancer diagnosis by physician assistants compared

with dermatologists in a large health care system. JAMA Dermatol. (2018)

154:569. doi: 10.1001/jamadermatol.2018.0212

15. Guitera P, Menzies SW, Coates E, Azzi A, Fernandez-Penas P, Lilleyman

A, et al. Efficiency of detecting new primary melanoma among individuals

treated in a high-risk clinic for skin surveillance. JAMA Dermatol. (2021)

157:521–30. doi: 10.1001/jamadermatol.2020.5651

16. Fried L, Tan A, Bajaj S, Liebman TN, Polsky D, Stein JA. Technological

advances for the detection of melanoma. J Am Acad Dermatol. (2020) 83:983–

92. doi: 10.1016/j.jaad.2020.03.121

17. British Association of Dermatologists and British Society for Dermatological

Surgery. Clinical Guidance for the Management of Skin Cancer Patients During

the Coronavirus Pandemic (Version 3.2020). Available online at: https://

www.bad.org.uk/shared/getfile.ashx?itemtype=document&id=6670 (accessed

February 10, 2021).

18. Baumann BC, MacArthur KM, Brewer JD, Mendenhall WM, Barker

CA, Etzkorn JR, et al. Management of primary skin cancer during a

pandemic: multidisciplinary recommendations. Cancer. (2020) 126:3900–

6. doi: 10.1002/cncr.32969

19. Mckenna DB, Lee RJ, Prescott RJ, Doherty VR. The time from diagnostic

excision biopsy to wide local excision for primary cutaneous malignant

melanoma may not affect patient survival. Br J Dermatol. (2002) 147:48–

54. doi: 10.1046/j.1365-2133.2002.04815.x

20. Basnet A, Wang D, Sinha S, Sivapiragasam A. Effect of a delay in definitive

surgery in melanoma on overall survival: a NCDB analysis. J Clin Oncol.

(2018) 36:e21586. doi: 10.1200/JCO.2018.36.15_suppl.e21586

21. Conic RZ, Cabrera CI, Khorana AA, Gastman BR. Determination

of the impact of melanoma surgical timing on survival using

the National Cancer Database. J Am Acad Dermatol. (2018)

78:40–6.e7. doi: 10.1016/j.jaad.2017.08.039

22. European Society for Medical Oncology. ESMO Management and Treatment

Adapted Recommendations in the COVID-19 Era: Melanoma.Available online

at: https://www.esmo.org/guidelines/cancer-patient-management-during-

the-covid-19-pandemic/melanoma-in-the-covid-19-era (accessed February

10, 2021).

23. British Association of Plastic and Reconstructive Aesthetic Surgeons.

Advice for Managing Melanoma Patients During Coronavirus Pandemic.

Available online at: http://www.bapras.org.uk/docs/default-source/covid-

19-docs/corona-virus---melanoma---final-version-2.pdf?sfvrsn=2 (accessed

February 10, 2021).

24. Lanier CM, Hughes R, Ahmed T, LeCompte M, Masters AH, Petty WJ,

et al. Immunotherapy is associated with improved survival and decreased

neurologic death after SRS for brain metastases from lung and melanoma

primaries. Neurooncol Pract. (2019) 6:402–9. doi: 10.1093/nop/npz004

25. Minniti G, Anzellini D, Reverberi C, Cappellini GCA, Marchetti L, Bianciardi

F, et al. Stereotactic radiosurgery combined with nivolumab or Ipilimumab

for patients with melanoma brain metastases: evaluation of brain control and

toxicity. J Immunother Cancer. (2019) 7:102. doi: 10.1186/s40425-019-0588-y

26. Silk AW, Bassetti MF, West BT, Tsien CI, Lao CD. Ipilimumab and

radiation therapy for melanoma brain metastases. Cancer Med. (2013) 2:899–

906. doi: 10.1002/cam4.140

27. Mathew M, Tam M, Ott PA, Pavlick AC, Rush SC, Donahue BR,

et al. Ipilimumab in melanoma with limited brain metastases

treated with stereotactic radiosurgery. Melanoma Res. (2013)

23:191–5. doi: 10.1097/CMR.0b013e32835f3d90

28. Food and Drug Administration. FDA Approves New Dosing Regimen

for Pembrolizumab. Available online at: https://www.fda.gov/drugs/

drug-approvals-and-databases/fda-approves-new-dosing-regimen-

pembrolizumab (accessed February 10, 2021).

Frontiers in Medicine | www.frontiersin.org 5 November 2021 | Volume 8 | Article 769368

https://seer.cancer.gov/statfacts/html/melan.html
https://seer.cancer.gov/statfacts/html/melan.html
https://doi.org/10.1016/j.amepre.2012.07.031
https://doi.org/10.1056/NEJMsb2005114
https://doi.org/10.1056/NEJMsb2019760
https://www.aad.org/member/career/volunteer/spot
https://www.aad.org/member/career/volunteer/spot
https://www.skincancer.org/early-detection/self-exams/
https://www.skincancer.org/early-detection/self-exams/
https://doi.org/10.2217/mmt-2020-0012
https://doi.org/10.1016/j.jaad.2020.12.034
https://doi.org/10.5826/dpc.1101a153
https://www.nccn.org/covid-19/pdf/Melanoma.pdf
https://www.nccn.org/covid-19/pdf/Melanoma.pdf
https://doi.org/10.1111/j.0007-0963.2004.05892.x
https://doi.org/10.1016/j.jaad.2021.01.055
https://doi.org/10.1001/jamadermatol.2018.0212
https://doi.org/10.1001/jamadermatol.2020.5651
https://doi.org/10.1016/j.jaad.2020.03.121
https://www.bad.org.uk/shared/getfile.ashx?itemtype=document&id=6670
https://www.bad.org.uk/shared/getfile.ashx?itemtype=document&id=6670
https://doi.org/10.1002/cncr.32969
https://doi.org/10.1046/j.1365-2133.2002.04815.x
https://doi.org/10.1200/JCO.2018.36.15_suppl.e21586
https://doi.org/10.1016/j.jaad.2017.08.039
https://www.esmo.org/guidelines/cancer-patient-management-during-the-covid-19-pandemic/melanoma-in-the-covid-19-era
https://www.esmo.org/guidelines/cancer-patient-management-during-the-covid-19-pandemic/melanoma-in-the-covid-19-era
http://www.bapras.org.uk/docs/default-source/covid-19-docs/corona-virus---melanoma---final-version-2.pdf?sfvrsn=2
http://www.bapras.org.uk/docs/default-source/covid-19-docs/corona-virus---melanoma---final-version-2.pdf?sfvrsn=2
https://doi.org/10.1093/nop/npz004
https://doi.org/10.1186/s40425-019-0588-y
https://doi.org/10.1002/cam4.140
https://doi.org/10.1097/CMR.0b013e32835f3d90
https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-new-dosing-regimen-pembrolizumab
https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-new-dosing-regimen-pembrolizumab
https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-new-dosing-regimen-pembrolizumab
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles


Li et al. Management of Melanoma During COVID-19

29. Lala M, Akala O, Chartash E, Kalabis M, Su S-C, Alwis D, et al. Abstract

CT042: pembrolizumab 400mgQ6Wdosing: first clinical outcomes data from

Keynote-555 cohort B in metastatic melanoma patients. Clin Cancer Res.

(2020) 18:CT042. doi: 10.1158/1538-7445.AM2020-CT042

30. Hodi FS, Chiarion-Sileni V, Gonzalez R, Grob JJ, Rutkowski P, Cowey CL,

et al. Nivolumab plus ipilimumab or nivolumab alone versus ipilimumab

alone in advanced melanoma (CheckMate 067): 4-year outcomes of a

multicentre, randomised, phase 3 trial. Lancet Oncol. (2018) 19:1480–

92. doi: 10.1016/S1470-2045(18)30700-9

31. Zhou X, Yao Z, Yang H, Liang N, Zhang X, Zhang F. Are immune-related

adverse events associated with the efficacy of immune checkpoint inhibitors

in patients with cancer? A systematic review and meta-analysis. BMC Med.

(2020) 18:87. doi: 10.1186/s12916-020-01549-2

32. Postow MA, Sidlow R, Hellmann MD. Immune-related adverse events

associated with immune checkpoint blockade. N Engl J Med. (2018) 378:158–

68. doi: 10.1056/NEJMra1703481

33. Johnson DB, Chandra S, Sosman JA. Immune checkpoint inhibitor toxicity in

2018. JAMA. (2018) 320:1702. doi: 10.1001/jama.2018.13995

34. Cohen JV, Kluger HM. Systemic immunotherapy for the treatment of brain

metastases. Front Oncol. (2016) 6:49. doi: 10.3389/fonc.2016.00049

35. Margolin K, Ernstoff MS, Hamid O, Lawrence D, McDermott D,

Puzanov I, et al. Ipilimumab in patients with melanoma and brain

metastases: an open-label, phase 2 trial. Lancet Oncol. (2012) 13:459–

65. doi: 10.1016/S1470-2045(12)70090-6

36. Lebbé C, Meyer N, Mortier L, Marquez-Rodas I, Robert C, Rutkowski P,

et al. Evaluation of two dosing regimens for nivolumab in combination

with ipilimumab in patients with advanced melanoma: results from

the phase IIIb/IV checkmate 511 trial. J Clin Oncol. (2019) 37:867–

75. doi: 10.1200/JCO.18.01998

37. Sullivan RJ, Johnson DB, Rini BI, Neilan TG, Lovly CM, Moslehi JJ, et al.

COVID-19 and immune checkpoint inhibitors: initial considerations. J

Immunother Cancer. (2020) 8:e000933. doi: 10.1136/jitc-2020-000933

38. Gambichler T, Reuther J, Scheel CH, Becker JC. On the use of

immune checkpoint inhibitors in patients with viral infections including

COVID-19. J Immunother Cancer. (2020) 8:e001145. doi: 10.1136/jitc-20

20-001145

39. Luo J, Rizvi H, Egger JV, Preeshagul IR, Wolchok JD, Hellmann MD.

Impact of PD-1 blockade on severity of COVID-19 in patients with

lung cancers. Cancer Discov. (2020) 10:1121–8. doi: 10.1158/2159-8290.

CD-20-0596

40. Robert C, Ribas A, Hamid O, Daud A, Wolchok JD, Joshua AM,

et al. Durable complete response after discontinuation of pembrolizumab

in patients with metastatic melanoma. J Clin Oncol. (2018) 36:1668–

74. doi: 10.1200/JCO.2017.75.6270

41. Dummer R, Ascierto PA, Gogas HJ, Arance A, Mandala M, Liszkay G,

et al. Encorafenib plus binimetinib versus vemurafenib or encorafenib

in patients with BRAF -mutant melanoma (COLUMBUS): a multicentre,

open-label, randomised phase 3 trial. Lancet Oncol. (2018) 19:603–

15. doi: 10.1016/S1470-2045(18)30142-6

42. Eggermont AM, Blank CU, Mandalà M, Long GV, Atkinson V, Dalle S, et al.

Pembrolizumab versus placebo after complete resection of high-risk stage

III melanoma: new recurrence-free survival results from the EORTC 1325-

MG/Keynote 054 double-blinded phase III trial at three-year median follow-

up. J Clin Oncol. (2020) 38:10000. doi: 10.1200/JCO.2020.38.15_suppl.10000

43. Weber J, Mandala M, Del Vecchio M, Gogas HJ, Arance AM, Cowey L, et al.

Adjuvant nivolumab versus ipilimumab in resected stage III or IV melanoma.

N Engl J Med. (2017) 377:1824–35. doi: 10.1056/NEJMoa1709030

44. Gina M. How To Choose Immunotherapy or BRAF-Targeted Treatment

for Adjuvant Melanoma. (2020). Available online at: https://www.

oncnursingnews.com/view/how-to-choose-immunotherapy-or-

braftargeted-treatment-for-adjuvant-melanoma (accessed February 10,

2021).

45. Long GV, Hauschild A, Santinami M, Atkinson V, Mandalà M, Chiarion-

Sileni V, et al. Adjuvant dabrafenib plus trametinib in stage III BRAF -mutated

melanoma. N Engl J Med. (2017) 377:1813–23. doi: 10.1056/NEJMoa1708539

46. COVID-19 and Cancer Consortium. A systematic framework to

rapidly obtain data on patients with cancer and COVID-19: CCC19

governance, protocol, and quality assurance. Cancer Cell. (2020)

38:761–6. doi: 10.1016/j.ccell.2020.10.022

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Li, Valdebran and Reuben. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Medicine | www.frontiersin.org 6 November 2021 | Volume 8 | Article 769368

https://doi.org/10.1158/1538-7445.AM2020-CT042
https://doi.org/10.1016/S1470-2045(18)30700-9
https://doi.org/10.1186/s12916-020-01549-2
https://doi.org/10.1056/NEJMra1703481
https://doi.org/10.1001/jama.2018.13995
https://doi.org/10.3389/fonc.2016.00049
https://doi.org/10.1016/S1470-2045(12)70090-6
https://doi.org/10.1200/JCO.18.01998
https://doi.org/10.1136/jitc-2020-000933
https://doi.org/10.1136/jitc-2020-001145
https://doi.org/10.1158/2159-8290.CD-20-0596
https://doi.org/10.1200/JCO.2017.75.6270
https://doi.org/10.1016/S1470-2045(18)30142-6
https://doi.org/10.1200/JCO.2020.38.15_suppl.10000
https://doi.org/10.1056/NEJMoa1709030
https://www.oncnursingnews.com/view/how-to-choose-immunotherapy-or-braftargeted-treatment-for-adjuvant-melanoma
https://www.oncnursingnews.com/view/how-to-choose-immunotherapy-or-braftargeted-treatment-for-adjuvant-melanoma
https://www.oncnursingnews.com/view/how-to-choose-immunotherapy-or-braftargeted-treatment-for-adjuvant-melanoma
https://doi.org/10.1056/NEJMoa1708539
https://doi.org/10.1016/j.ccell.2020.10.022
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles

	Emerging Developments in Management of Melanoma During the COVID-19 Era
	Introduction
	Developments in Screening, Diagnosis, and Disease Surveillance
	Screening
	Diagnosis
	Surveillance

	Developments in Surgical Management
	Local Wide Excision and Sentinel Lymph Node Biopsy
	Resections and Lymphadenectomies
	Radiotherapy

	Developments in Systemic Treatments
	Neoadjuvant Therapies—Immune Checkpoint Inhibitors
	Neoadjuvant Therapies—Targeted Therapy
	Adjuvant Therapies

	Conclusions
	Author Contributions
	References


