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Neoadjuvant ipilimumab plus
nivolumab therapy as a potential
organ preservation strategy in
mucosal melanoma: case report
Claire V. Ong1 and Wolfram Samlowski1,2,3*

1Kirk Kerkorian School of Medicine, University of Nevada Las Vegas (UNLV), Las Vegas, NV,
United States, 2Comprehensive Cancer Centers of Nevada, Las Vegas, NV, United States,
3Department of Internal Medicine, University of Nevada School of Medicine, Reno, NV, United States
Mucosal melanoma represents an uncommonmelanoma subtype. Wide excision

has long represented the standard therapeutic approach. Unfortunately, there is

a high relapse rate and mortality. Neoadjuvant therapy with ipilimumab plus

nivolumab has shown significant activity in cutaneous melanoma. We present

two cases of mucosal melanoma, each with potential regional dissemination,

who were treated with neoadjuvant immunotherapy with minimal toxicity. Both

patients were closely monitored and achieved radiologic and pathologic

complete responses. These patients were able to avoid radical surgery and

related functional consequences. Both patients remain recurrence-free with

protracted follow-up. The potential usefulness of neoadjuvant immunotherapy

as an organ preservation strategy in mucosal melanoma deserves further

evaluation in prospective clinical trials.
KEYWORDS

neoadjuvant therapy, checkpoint inhibitors, sinonasal melanoma, rectal melanoma,
organ preservation
Introduction

Mucosal melanoma (MM) is an uncommon melanoma subtype, associated with an

inferior clinical outcome, compared to cutaneous melanoma (CM) (1). Whenever

technically feasible, surgical resection has long been the standard therapy for MM.

Complete surgical resection of MM with negative pathological margins has been

associated with a somewhat better prognosis (2, 3), but there is no evidence that more

radical resection improves overall survival (4). Based on a retrospective study, the 5-year

survival rate of MM, including all stages of disease, is only 10-20% when compared to 93%

for CM (5–7). This is largely because of delayed detection and a high risk of lymph node or

distant metastases due to the lack of anatomic barriers to dissemination (8). An increased

risk for local recurrence following resection also represents an additional management
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challenge, perhaps due to potential multifocal origin of MM (9, 10).

In addition, definitive surgical resection frequently results in

significant functional and cosmetic deficits.

Immunotherapy using immune checkpoint inhibitor (ICI)-

directed antibodies has become an increasingly important

treatment option for cutaneous melanoma in recent years.

Commonly used ICIs include ipilimumab, an antibody against

cytotoxic T lymphocyte antigen 4 (CTLA4). Also, nivolumab and

pembrolizumab, monoclonal antibodies against programmed

death-1 (PD1) have shown clinical activity (11). Combination

therapy using CTLA4 and PD1 antibodies together in cutaneous

melanoma has produced further increases in progression-free and

overall survival, albeit with increased risk of toxicity (12).

Recently, a pre-operative (neoadjuvant) treatment approach has

shown significant promise in regionally advanced cutaneous

melanoma. In a pair of phase II studies, this approach has yielded

a high percentage of patients who achieved a pathologic complete

response or near complete response (13, 14). Patients with virtually

complete pathologic responses also appeared to benefit with a very

high rate of progression-free survival. In a more recent SWOG 1801

randomized clinical trial, resectable stage III or IV cutaneous

melanoma patients were randomized to receive either neoadjuvant

pembrolizumab followed by adjuvant therapy or post-surgical

adjuvant pembrolizumab. In this trial, the 2-year event-free survival

in the neoadjuvant-adjuvant group was significantly higher than that

of the adjuvant-only group, 72% compared to 49% (15). These results

strongly suggest that neoadjuvant therapy improves outcomes in

locoregionally advanced cutaneous melanoma.

We employed this approach in two patients with high-risk

locoregional mucosal melanoma. These patients both achieved a
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dramatic response following neoadjuvant ipilimumab and

nivolumab therapy without undergoing a planned radical surgical

resection, thus suggesting that this treatment approach may also be

useful for an “organ preservation” approach.
Case presentation

Case 1

A 74-year-old man presented with a locally advanced sinonasal

melanoma. The patient had palpated a mass in his right nostril that

obstructed his breathing for months. MRI of the head showed a 2.4 x

1.2 x 2.2 cm mass in the right nasal fossa (Figures 1A, B). A biopsy

showed a poorly differentiated melanoma. This was confirmed by a

PET/CT scan. Possible small lung nodules (thought benign) and

prominent mediastinal lymph nodes (indeterminate) were identified

(stage T3, N0, MX). The patient declined radical surgery for resection

of the mass. Biopsies of lung and lymph nodes were not felt feasible.

Therefore, a neoadjuvant treatment approach was discussed, with the

option of delayed surgery or radiotherapy.

The patient was treated with the alternate regimen of ipilimumab

(1 mg/kg) plus nivolumab (3 mg/kg) intravenously every 3 weeks (16).

After the 3rd treatment, endoscopic re-evaluation revealed no residual

tumor. After the fourth cycle, antitumor response was assessed via

PET/CT scan. This suggested a complete resolution of all previous

abnormalities. A complete remission was confirmed by biopsy of the

previous tumor site (identified by residual abnormal pigmentation).

Patient was continued on nivolumab maintenance (480 mg

fixed dose every 4 weeks) for one year. As scans continued to
FIGURE 1

Pre- and post-treatment scans of patients undergoing neoadjuvant therapy for mucosal melanoma. (A, B): Pretreatment PET/CT scan images patient
1 showing nasal melanoma. (C, D): similar PET/CT views 3 years later. (E, F): Pretreatment PET CT of patient 2, (G, H) similar PET/CT views showing
complete remission 2 years later. White arrows show tumor site on initial images.
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demonstrate a complete remission, treatment was electively

discontinued. The patient has remained disease-free for > 42

months (Figures 1C, D).
Case 2

A 62-year-old woman presented with a regionally advanced

rectal melanoma. This was diagnosed after the patient complained

of a history of hematochezia for many months. Colonoscopy

identified a rectal mass. A biopsy revealed a poorly differentiated,

SOX10 positive rectal melanoma. A PET/CT confirmed the

presence of a 4 cm rectal tumor encroaching on the anus with a

1.2 cm abnormal intrapelvic lymph node (Figures 1E, F). Thus, the

patient was diagnosed with modified Ballantine stage II, modified

AJCC stage III (T3, N1, M0) rectal melanoma (17, 18). A

multidisciplinary discussion considered AP-resection; lymph node

resection followed by adjuvant therapy versus neoadjuvant

immunotherapy for 2 cycles followed by resection. The patient

was reluctant to undergo AP resection and colostomy and favored

attempted rectal function preservation.

The patient was treated with the same ipilimumab plus

nivolumab regimen described above. The patient received 2 cycles

of treatment and an abdominal MRI showed significant

improvement in the rectal mass and resolution of the pelvic lymph

node. Immunotherapy was therefore continued with planned re-

evaluation after a 4th dose. Treatment was complicated by a mild

rash with extensive pruritus after the 3rd treatment. This was treated

with antihistamines and low dose steroids.

Following 4 treatment cycles, tumor was reimaged with PET

scan. This appeared to show a complete remission of all disease. The

patient underwent limited surgical resection of the area of the prior

rectal tumor (identified by residual pigmentation) with sphincter

preservation. Pathologic evaluation showed a complete response

characterized by abnormal pigment accumulation in macrophages

without residual cancer. After the patient recovered from surgery,

she received nivolumab maintenance therapy for an additional 6

months. During maintenance therapy, she developed laboratory

evidence for hypopituitarism and remained on endocrine

replacement therapy. After 2 negative PET/CT scans and a

negative endoscopic biopsy of the tumor site, the patient elected

to discontinue treatment, based on our local treatment

discontinuation protocol (19). The patient continues in an

ongoing radiological complete remission for >24 months

(Figures 1G, H).
Discussion

InMM, complete surgical resection with negative tumor margins

has long been thought to represent the only potential curative

treatment. However, complete resection is difficult to achieve due

to several challenges. MM often has a multifocal pattern of growth

making clear tumor margins harder to delineate. MM also tends to

occur in surgically challenging anatomical sites. Furthermore, while

complete surgical resection is associated with a somewhat better
Frontiers in Oncology 03
outcome, there is no evidence that radical resection leads to

improved overall survival rates (4). Even if resection with negative

tumor margins is achievable, local recurrence within a year post-

operation is common and is often accompanied with disseminated

disease (20, 21). It should be noted that both of the cases in this

report were suspected to have regional lymph node involvment,

decreasing the potential for a curative surgical resection.

Additionally, patients who undergo radical surgery frequently

suffer major debilitating cosmetic and functional deficits.

The theoretical basis for neoadjuvant therapy relies on the

likelihood that the preservation of the tumor microenvironment

leads to the induction of a more robust anticancer response.

Neoadjuvant treatment provides an earlier initiation of systemic

therapy to target and eradicate micrometastases, perhaps reducing

the potential for metastatic recurrence. The therapeutic

effectiveness of an immunotherapy regimen can be assessed in

each individual patient, thus providing the ability to tailor

subsequent adjuvant therapy based on initial response. In

addition, this approach also provides the ability to identify

patients with a pathologic CR, which is thought to be a surrogate

for improved clinical outcomes (relapse-free and overall survival)

without requiring additional surgery. Furthermore, reduction in the

extent of a cancer following neoadjuvant treatment may decrease

the scope of surgery needed to encompass disease. Theoretical

concerns have previously been expressed about the potential for

neoadjuvant therapy to delay or prevent planned surgery due to

side-effects or tumor progression. In practice, this has proven to be

an infrequent issue (13–15).

The concept of organ preservation (use of chemo-, immuno- or

radiotherapy to avoid of radical surgery with debilitating function

consequences) was initially pioneered in squamous cell carcinoma

of the head and neck (SCCHN). Dramatic responses of bulky

unresectable SCCHN were originally identified in clinical trials

following neoadjuvant concurrent chemo- and radiotherapy in

the 1980’s (22). This approach has resulted in a significant

percentage of advanced SCCHN patients achieving a complete

remission. This led clinical trials of neoadjuvant chemo-

radiotherapy as an organ preservation strategy in laryngeal, base

of tongue, and hypopharyngeal SCCHN, with avoidance of

laryngectomy or glossectomy in a high percentage of patients (23,

24). Due to a significant CR rate and the possibility of surgical

salvage, this approach has become a standard current treatment

approach in loco-regionally advanced SCCHN (25).

More recently, high clinical response rates and clinical complete

remissions were described following pembrolizumab therapy of

microsatellite instability-high rectal adenocarcinomas, compared

to standard chemotherapy (26). As a high percentage of these

patients achieved a pathologically confirmed complete remission,

radical anterior-posterior resection of the anal region was avoided

in some patients, with preservation of sphincter function (27, 28).

This approach is now undergoing further testing as an organ

preservation strategy.

Neoadjuvant treatment is demonstrating notable success in

advanced CM patients. In the OpACIN and OpACIN-neo studies,

stage III melanoma patients were treated with neoadjuvant

nivolumab (anti-PD1) plus ipilimumab (anti-CTLA4) using several
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dosing schedules. The 2-year response free survival for patients that

achieved a pathologic response was 97% compared to 36% for those

without a major pathologic response, with an overall estimated

relapse-free survival (RFS) of 84% (Rozeman et. al., 2021). This

approach was further tested in the PRADO trial, in which 99 stage III

cutaneous melanoma patients underwent neoadjuvant nivolumab

plus ipilimumab therapy and were given tailored treatment options

depending on their pathological response rate. Of the study

participants, 71 of 99 achieved complete pathological response and

69 of these patients were able to undergo a therapeutic lymph node

dissection. In patients with a complete pathologic response, further

adjuvant therapy was omitted from their treatment plan. These

patients reported significantly higher health-related quality of life

outcomes and lower symptom burden. An estimated 24-month

relapse-free survival (RFS) of 93% was observed in patients with

major pathologic response (Reijiers et. al., 2022). This result was

further supported by the recent SWOG 1801 clinical trial. In this

randomized phase II clinical trial, 154 patients with potentially

resectable stage IIIb to IVc melanoma were randomly assigned to 3

cycles of neoadjuvant pembrolizumab over 9 weeks, followed by

surgery with adjuvant pembrolizumab. Alternatively, patients were

treated with surgical resection followed by adjuvant pembrolizumab.

The treatment duration was equivalent in the two groups. The patient

group that received neoadjuvant therapy demonstrated a significantly

longer 2-year event-free survival (72%), compared to the adjuvant

group (49%). Additionally, only 12% of the patients receiving

neoadjuvant and adjuvant ICI therapy experienced a treatment

related adverse event (Patel et. al., 2023). Planned surgery was only

rarely delayed or omitted in these three trials, due to toxicity or tumor

progression. With such significantly improved outcomes in advanced

cutaneous melanoma patients, neoadjuvant ICI therapy offers a

promising treatment possibility for MM.

We recognize that retrospective studies have suggested that

cutaneous melanoma patients demonstrated a longer median

progression-free survival and higher objective response rates

compared to MM following either ICI monotherapy or

combination therapy (29, 30). Thus, we employed a modified

ipilimumab plus nivolumab regimen associated with reduced

toxicity in our patients (16). Unlike cutaneous melanoma, mucosal

melanomas rarely express somatic mutations in BRAF, which limits

targeted therapy options (7). Even in the subset of MM with C-KIT

mutations, targeted therapy has demonstrated a relatively low

response rate, with a relatively short response duration (31–35).

The plan was for patients to receive 2 cycles of therapy prior to

restaging scans and endoscopy, followed by potential surgical

resection. At interim scans, after 2 cycles of treatment, both

patients were found to be responding dramatically. Thus,

ipilimumab plus nivolumab induction was continued. Both

patients achieved an apparent complete response by subsequent

PET/CT after 4 treatment cycles. Endoscopy with biopsies

confirmed a pathologic complete response. Both patients

underwent a limited resection (based on residual mucosal

pigmentation) of the involved site, confirming a complete

remission. Following recovery from surgery, both patients

continued maintenance PD1 antibody therapy, and treatment was

eventually discontinued once confirmatory scans showed an
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ongoing remission, as previously published (19). It should be

noted that we treated 2 other mucosal melanoma patients

(vaginal, urethral) with neoadjuvant therapy as they were believed

unresectable. Neither responded to treatment. Thus close follow-up

of mucosal melanoma patients is imperative. If patients fail to

respond after 2 cycles of treatment, prompt surgical salvage should

be considered.

In a recent retrospective review of neoadjuvant therapy of

mucosal melanoma, Ho et al. identified 36 patients treated with

this approach (36). The primary sites of disease were anorectal

(53%), urogenital (25%), head and neck (17%), and esophageal

(6%). Node positive disease or satellite lesions was present at the

time of treatment initiation in 47% of patients. Patients were either

treated with PD1 antibodies alone or in combination with

ipilimumab. Seventy-eight percent of patients received combined

anti-PD1 + anti-CTLA4 therapy. Only 3 patients achieved a

complete response and did not undergo planned surgery. Six

patients developed disease progression and were unable to have

surgery. With a median follow up of 37.9 months, the median

event-free survival was 9.2 months with 3-year progression-free

survival of 29%. Median overall survival had not been reached, with

a 3-year OS rate of 55%. Event-free survival was significantly higher

for patients who achieved objective response and for patients with

pathologic complete responses. Grade 3 toxicities were reported in

39% of patients. It is not clear why the complete remission rate in

this series was unexpectedly low (3%). In part, this may be because

22% of patients in this series were treated with single-agent PD1 or

CTLAA4 antibodies rather than more active combination therapy.

In addition, we believe that close monitoring during

neoadjuvant therapy is critical. Responses can usually be

identified after 2 cycles, thus early restaging with scans and

endoscopy is critical to identify patients who should be

considered for early surgical salvage. It is doubtful that a six week

delay in surgery would have a significant impact on long-term

outcome. We suggest that responding patients continue

immunotherapy, as they frequently can achieve a complete

remission with ongoing therapy (including maintenance

PD1therapy). Again, we would stress the need for close radiologic

and endoscopic follow-up (including biopsies) to verify complete

remissions. Delayed surgical resection of any residual disease

detected may also prove useful.
Conclusions

Ipilimumab plus nivolumab neoadjuvant therapy may be useful

in locoregionally advanced MM. Two cycles of iplimumab plus

nivolumab treatment over a 6-week period is likely to demonstrate

whether significant tumor response is likely and would only

minimally delay planned surgery. If patients are found to exhibit

a more dramatic response, this therapy can be continued, with the

potential to achieve complete remission, without requiring radical

surgery. In our opinion, it is important to carefully monitor

responses using CT or PET/CT scans. Endoscopic re-evaluation,

including biopsies, was also helpful in confirming a pathologic

complete response, planning subsequent adjuvant therapy, and
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eventually allowing planned treatment discontinuation. Thus,

neoadjuvant therapy offers a promising treatment option that

reduced the need for radical surgical resection, particularly in

marginally resectable patients. This approach allowed

preservation of normal organ function and avoided radical

surgical resection. Further prospective testing of this approach in

a multidisciplinary trial is strongly encouraged.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

Ethical approval was not required for the study involving

humans in accordance with the local legislation and institutional

requirements. Written informed consent to participate in this study

was not required from the participants or the participants’ legal

guardians/next of kin in accordance with the national legislation

and the institutional requirements. Written informed consent was

obtained from the individual(s) for the publication of any

potentially identifiable images or data included in this article.
Author contributions

CO: Conceptualization, Data curation, Methodology, Writing –

original draft, Writing – review & editing. WS: Conceptualization,

Formal analysis, Funding acquisition, Investigation, Methodology,
Frontiers in Oncology 05
Project administration, Supervision, Validation, Writing – review

& editing.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. Supported in

part by NIH grant 5U10CA035421.
Acknowledgments

We appreciate the patients, families, clinic staff, and referring

physicians who made this case series possible.
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.
References
1. Mao L, Qi Z, Zhang L, Guo J, Si L. Immunotherapy in acral and mucosal
melanoma: current status and future directions. Front Immunol. (2021) 12:680407.
doi: 10.3389/fimmu.2021.680407

2. Seifried S, Haydu LE, Quinn MJ, Scolyer RA, Stretch JR, Thompson JF. Melanoma
of the vulva and vagina: principles of staging and their relevance to management based
on a clinicopathologic analysis of 85 cases. Ann Surg Oncol. (2015) 22:1959–66.
doi: 10.1245/s10434-014-4215-3

3. Nilsson PJ, Ragnarsson-Olding BK. Importance of clear resection margins in
anorectal Malignant melanoma. Br J Surg. (2010) 97:98–103. doi: 10.1002/bjs.6784

4. Tyrrell H, Payne M. Combatting mucosal melanoma: recent advances and future
perspectives. Melanoma Manag. (2018) 5:MMT11. doi: 10.2217/mmt-2018-0003

5. Hahn HM, Lee KG, Choi W, Cheong SH, Myung KB, Hahn HJ. An updated
review of mucosal melanoma: Survival meta-analysis. Mol Clin Oncol. (2019) 11:116–
26. doi: 10.3892/mco.2019.1870

6. Gershenwald JE, Scolyer RA, Hess KR, Sondak VK, Long GV, Ross MI, et al.
Melanoma staging: Evidence-based changes in the American Joint Committee on
Cancer eighth edition cancer staging manual. CA Cancer J Clin. (2017) 67:472–92.
doi: 10.3322/caac.21409

7. Nassar KW, Tan AC. The mutational landscape of mucosal melanoma. Semin
Cancer Biol. (2020) 61:139–48. doi: 10.1016/j.semcancer.2019.09.013

8. Yde SS, Sjoegren P, Heje M, Stolle LB. Mucosal melanoma: a literature review.
Curr Oncol Rep. (2018) 20:28. doi: 10.1007/s11912-018-0675-0

9. Carvajal RD, Spencer SA, Lydiatt W. Mucosal melanoma: a clinically and
biologically unique disease entity. J Natl Compr Canc Netw. (2012) 10:345–56.
doi: 10.6004/jnccn.2012.0034
10. Lee SP, Shimizu KT, Tran LM, Juillard G, Calcaterra TC. Mucosal melanoma of
the head and neck: the impact of local control on survival. Laryngoscope. (1994)
104:121–6. doi: 10.1288/00005537-199402000-00001

11. Mandal R, Chan TA. Personalized oncology meets immunology: the path toward
precision immunotherapy. Cancer Discovery. (2016) 6:703–13. doi: 10.1158/2159-
8290.CD-16-0146

12. Wolchok JD, Chiarion-Sileni V, Gonzalez R, Grob JJ, Rutkowski P, Lao CD, et al.
Long-term outcomes with nivolumab plus ipilimumab or nivolumab alone versus
ipilimumab in patients with advanced melanoma. J Clin Oncol. (2022) 40:127–37.
doi: 10.1200/JCO.21.02229

13. Rozeman EA, Hoefsmit EP, Reijers ILM, Saw RPM, Versluis JM, Krijgsman O,
et al. Survival and biomarker analyses from the OpACIN-neo and OpACIN
neoadjuvant immunotherapy trials in stage III melanoma. Nat Med. (2021) 27:256–
63. doi: 10.1038/s41591-020-01211-7

14. Reijers ILM, Menzies AM, van Akkooi ACJ, Versluis JM, van den Heuvel
NMJ, Saw RPM, et al. Personalized response-directed surgery and adjuvant
therapy after neoadjuvant ipilimumab and nivolumab in high-risk stage III
melanoma: the PRADO trial. Nat Med. (2022) 28:1178–88. doi: 10.1038/s41591-022-
01851-x

15. Patel SP, Othus M, Chen Y, Wright GP Jr., Yost KJ, Hyngstrom JR, et al.
Neoadjuvant-adjuvant or adjuvant-only pembrolizumab in advanced melanoma. N
Engl J Med. (2023) 388:813–23. doi: 10.1056/NEJMoa2211437

16. Lebbe 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
frontiersin.org

https://doi.org/10.3389/fimmu.2021.680407
https://doi.org/10.1245/s10434-014-4215-3
https://doi.org/10.1002/bjs.6784
https://doi.org/10.2217/mmt-2018-0003
https://doi.org/10.3892/mco.2019.1870
https://doi.org/10.3322/caac.21409
https://doi.org/10.1016/j.semcancer.2019.09.013
https://doi.org/10.1007/s11912-018-0675-0
https://doi.org/10.6004/jnccn.2012.0034
https://doi.org/10.1288/00005537-199402000-00001
https://doi.org/10.1158/2159-8290.CD-16-0146
https://doi.org/10.1158/2159-8290.CD-16-0146
https://doi.org/10.1200/JCO.21.02229
https://doi.org/10.1038/s41591-020-01211-7
https://doi.org/10.1038/s41591-022-01851-x
https://doi.org/10.1038/s41591-022-01851-x
https://doi.org/10.1056/NEJMoa2211437
https://doi.org/10.1200/JCO.18.01998
https://doi.org/10.3389/fonc.2024.1301424
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Ong and Samlowski 10.3389/fonc.2024.1301424
17. Nagarajan P, Piao J, Ning J, Noordenbos LE, Curry JL, Torres-Cabala CA, et al.
Prognostic model for patient survival in primary anorectal mucosal melanoma: stage at
presentation determines relevance of histopathologic features. Mod Pathol. (2020)
33:496–513. doi: 10.1038/s41379-019-0340-7

18. Malaguarnera G, Madeddu R, Catania VE, Bertino G, Morelli L, Perrotta RE,
et al. Anorectal mucosal melanoma. Oncotarget. (2018) 9:8785–800. doi: 10.18632/
oncotarget.23835

19. Perez L, Samlowski W, Lopez-Flores R. Outcome of elective checkpoint inhibitor
discontinuation in patients with metastatic melanoma who achieved a complete
remission: real-world data. Biomedicines. (2022) 10:1144. doi: 10.29011/2574-
7754.100894

20. Deutsch GB, Tyrell R, Yost S, Deutsch MB, Barkhoudarian G, Kelly DF, et al.
Predicting the incidence and timing of central nervous system disease in metastatic
melanoma: Implications for surveillance and preventative therapy. J Am Acad
Dermatol. (2018) 78:419–21. doi: 10.1016/j.jaad.2017.07.059

21. Santeufemia DA, Palmieri G, Miolo G, Colombino M, Doro MG, Frogheri L,
et al. Current trends in mucosal melanomas: an overview. Cancers (Basel). (2023) 15
(5):1356. doi: 10.3390/cancers15051356

22. Al-Sarraf M, Pajak TF, Marcial VA, Mowry P, Cooper JS, Stetz J, et al.
Concurrent radiotherapy and chemotherapy with cisplatin in inoperable squamous
cell carcinoma of the head and neck. RTOG Study. Cancer. (1987) 59:259–65.
doi: 10.1002/1097-0142(19870115)59:2<259::aid-cncr2820590214>3.0.co;2-1

23. Urba SG, Moon J, Giri PG, Adelstein DJ, Hanna E, Yoo GH, et al. Organ
preservation for advanced resectable cancer of the base of tongue and hypopharynx: a
Southwest Oncology Group Trial. J Clin Oncol. (2005) 23:88–95. doi: 10.1200/
JCO.2005.04.017

24. Fasaludeen A, Kumar RR, Rafi M, Nazeer F, Prakasan AM, Kumar N, et al.
Outcomes of organ preservation treatment in advanced laryngeal carcinoma: A
retrospective analysis from a single institution. Mol Clin Oncol. (2023) 18:1.
doi: 10.3892/mco.2022.2597

25. Leblanc A, Thomas TV, Bouganim N. Chemoradiation for locoregionally
advanced laryngeal cancer. Otolaryngol Clin North Am. (2023) 56:285–93.
doi: 10.1016/j.otc.2022.12.004

26. Andre T, Shiu KK, Kim TW, Jensen BV, Jensen LH, Punt C, et al.
Pembrolizumab in microsatellite-instability-high advanced colorectal cancer. N Engl
J Med. (2020) 383:2207–18. doi: 10.1056/NEJMoa2017699
Frontiers in Oncology 06
27. Yao S, Lan H, Han Y, Mao C, Yang M, Zhang X, et al. From organ preservation
to selective surgery: How immunotherapy changes colorectal surgery? Surg Open Sci.
(2023) 15:44–53. doi: 10.1016/j.sopen.2023.07.024

28. Ludford K, Ho WJ, Thomas JV, Raghav KPS, Murphy MB, Fleming ND, et al.
Neoadjuvant pembrolizumab in localized microsatellite instability high/deficient mismatch
repair solid tumors. J Clin Oncol. (2023) 41:2181–90. doi: 10.1200/JCO.22.01351

29. D'Angelo SP, Larkin J, Sosman JA, Lebbe C, Brady B, Neyns B, et al. Efficacy and
safety of nivolumab alone or in combination with ipilimumab in patients with mucosal
melanoma: A pooled analysis. J Clin Oncol. (2017) 35:226–35. doi: 10.1200/JCO.2016.67.9258

30. Rose AAN, Armstrong SM, Hogg D, Butler MO, Saibil SD, Arteaga DP, et al.
Biologic subtypes of melanoma predict survival benefit of combination anti-PD1+anti-
CTLA4 immune checkpoint inhibitors versus anti-PD1 monotherapy. J Immunother
Cancer. (2021) 9(1):e001642. doi: 10.1136/jitc-2020-001642

31. Carvajal RD, Lawrence DP, Weber JS, Gajewski TF, Gonzalez R, Lutzky J, et al.
Phase II study of nilotinib in melanoma harboring KIT alterations following
progression to prior KIT inhibition. Clin Cancer Res. (2015) 21:2289–96.
doi: 10.1158/1078-0432.CCR-14-1630

32. Guo J, Carvajal RD, Dummer R, Hauschild A, Daud A, Bastian BC, et al. Efficacy
and safety of nilotinib in patients with KIT-mutated metastatic or inoperable
melanoma: final results from the global, single-arm, phase II TEAM trial. Ann
Oncol. (2017) 28:1380–7. doi: 10.1093/annonc/mdx079

33. Hodi FS, Corless CL, Giobbie-Hurder A, Fletcher JA, Zhu M, Marino-Enriquez
A, et al. Imatinib for melanomas harboring mutationally activated or amplified KIT
arising on mucosal, acral, and chronically sun-damaged skin. J Clin Oncol. (2013)
31:3182–90. doi: 10.1200/JCO.2012.47.7836

34. Lee SJ, Kim TM, Kim YJ, Jang KT, Lee HJ, Lee SN, et al. Phase II trial of nilotinib
in patients with metastatic Malignant melanoma harboring KIT gene aberration: A
multicenter trial of korean cancer study group (UN10-06). Oncologist. (2015) 20:1312–
9. doi: 10.1634/theoncologist.2015-0161

35. Steeb T, Wessely A, Petzold A, Kohl C, Erdmann M, Berking C, et al. c-Kit
inhibitors for unresectable or metastatic mucosal, acral or chronically sun-damaged
melanoma: a systematic review and one-arm meta-analysis. Eur J Cancer. (2021)
157:348–57. doi: 10.1016/j.ejca.2021.08.015

36. Ho J, Mattei J, Tetzlaff M, Williams MD, Davies MA, Diab A, et al. Neoadjuvant
checkpoint inhibitor immunotherapy for resectable mucosal melanoma. Front Oncol.
(2022) 12:1001150. doi: 10.3389/fonc.2022.1001150
frontiersin.org

https://doi.org/10.1038/s41379-019-0340-7
https://doi.org/10.18632/oncotarget.23835
https://doi.org/10.18632/oncotarget.23835
https://doi.org/10.29011/2574-7754.100894
https://doi.org/10.29011/2574-7754.100894
https://doi.org/10.1016/j.jaad.2017.07.059
https://doi.org/10.3390/cancers15051356
https://doi.org/10.1002/1097-0142(19870115)59:2%3C259::aid-cncr2820590214%3E3.0.co;2-1
https://doi.org/10.1200/JCO.2005.04.017
https://doi.org/10.1200/JCO.2005.04.017
https://doi.org/10.3892/mco.2022.2597
https://doi.org/10.1016/j.otc.2022.12.004
https://doi.org/10.1056/NEJMoa2017699
https://doi.org/10.1016/j.sopen.2023.07.024
https://doi.org/10.1200/JCO.22.01351
https://doi.org/10.1200/JCO.2016.67.9258
https://doi.org/10.1136/jitc-2020-001642
https://doi.org/10.1158/1078-0432.CCR-14-1630
https://doi.org/10.1093/annonc/mdx079
https://doi.org/10.1200/JCO.2012.47.7836
https://doi.org/10.1634/theoncologist.2015-0161
https://doi.org/10.1016/j.ejca.2021.08.015
https://doi.org/10.3389/fonc.2022.1001150
https://doi.org/10.3389/fonc.2024.1301424
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Neoadjuvant ipilimumab plus nivolumab therapy as a potential organ preservation strategy in mucosal melanoma: case report
	Introduction
	Case presentation
	Case 1
	Case 2

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


