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Objetivos 

Detección temprana de melanoma

Manejo de la ansiedad del paciente

Reducir número de biopsia de lesiones benignas

Pacientes benefician de TBP

Germline pathogenic variantes

Fenotipos desafiantes

Ansiedad.
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Chen Q, Zheng M, Ling C. Incidence trends of lentigo maligna and 
lentigo maligna melanoma in the United States from 2000 to 
2019. Int J Dermatol. Jan 2024 doi:10.1111/ijd.16982

• SEER (Surveillance Epidemiology and End Results) database from 2000-2019
• Incidence of LM and LMM increased for all ages between 2001-2015

• But trend seems to be different in recent years
• Trend for incidence rate is decreasing from 2015-2019 for males, 

females, and overall 
• This is expansion of a trend seen in SEER from 2006-2015, when the 

overall rate for melanoma was increasing, but  younger people 
(those less than 30 yo) had a decreasing rate

Melanoma Literature Update. Dr. Michalel E. 
Ming.





Berk-Krauss J, Sharma M, Polsky D, Geller AC. Cutaneous 
melanoma incidence-Evidence of a flattening curve. J Am Acad 
Dermatol. . 2023 doi:10.1016/j.jaad.2023.12.010

• Also used SEER (Surveillance Epidemiology and End Results) database from 
2000-2019
• Thin (T1) melanoma incidence rate for 70+ yo increased from 2000-2014, 

but the rate decreased from 2014-2019
• Thick (T4) melanoma incidence rate for 70+ yo increased throughout 

2000-2019, but the slope of the increase flattened after 2010

• These data along with the prior article seem to indicate that melanoma 
incidence rate may be decreasing
• This could be from effective public health messaging about sun 

avoidance
• We will see what future trends are 

Melanoma Literature Update. Dr. Michalel E. 
Ming.





Shifai N, van Doorn R, Malvehy J, Sangers TE. Can ChatGPT Vision 
diagnose melanoma? An exploratory diagnostic accuracy study. J 
Am Acad Dermatol. In press doi:10.1016/j.jaad.2023.12.062

• Can ChatGPT Vision diagnose melanoma?
• No, it can not

• Specificity, sensitivity, and accuracy were all less than 40% in 
distinguishing melanoma from nevi  

Melanoma Literature Update. Dr. Michalel E. 
Ming.

NO



Young JN, Ross O'Hagan, Poplausky D, et al. The utility of ChatGPT 
in generating patient-facing and clinical responses for melanoma. J 
Am Acad Dermatol. . 2023;89(3):602-604. 
doi:10.1016/j.jaad.2023.05.024

• ChatGPT can provide general information like you might find on a website
• But it can not provide specifics that a doctor would provide (eg, 

frequency of follow up)
• It can not replace a medical visit

Melanoma Literature Update. Dr. Michalel E. 
Ming.



Kim DY, Swetter SM, Huhmann L, et al. Real-world effectiveness of 
immune checkpoint inhibitors and BRAF/MEK inhibitors among 
veteran patients with cutaneous melanoma. J Am Acad 
Dermatol. . 2024;90(3):620-623. doi:10.1016/j.jaad.2023.10.051

• Immunotherapy and targeted therapy with BRAK/MEK inhibitors were shown 
in clinical trials to be effective against melanoma, resulting in FDA approval

• This study used a VA population to show that these therapies were also 
effective in the real world, with significant improvements in survival

Melanoma Literature Update. Dr. Michalel E. 
Ming.





Approved melanoma therapies
2010:
• Dacarbazine
• Interferon-alfa
• IL-2

2024:
• Ipilimumab
• Verumafenib
• Talimogene laherparepvec
• Pembrolizumab
• Nivolumab (for Stage II disease)
• Debrafenib
• Nivolumab and ipilimumab
• Trametinib
• Trametinib/dabrafenib
• Azetolizumab/cobimetinib/ 

vemurafenib
• Encorafenib/bimetinib
• Cobimetinib/vemurafenib
• Nivolumab/relatlimab
• Lifelucel (Feb 2024)

Melanoma Literature Update. Dr. Michalel E. 
Ming.
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Tawbi HA, Schadendorf D, Lipson EJ, et al. Relatlimab and 
Nivolumab versus Nivolumab in Untreated Advanced Melanoma. N 
Engl J Med. . 2022;386(1):24-34. doi:10.1056/NEJMoa2109970

• (see next slide)

Relatlimab/nivolumab

• Immunotherapy with 2 agents
• Nivolumab – PD-1 inhibitor

• Already approved in 2014 as a single agent
• Approved in 2015 in combination with ipilimumab

• Combo works better but more side effects

• Relatlimab – monoclonal antibody against 
LAG-3 (lymphocyte activation gene 3 protein) 

• LAG-3 receptor is expressed on T-cells and inhibits 
T-cell immune response

Relatlimab/nivolumab

• This paper described a randomized controlled trial of 714 pts with 
unresectable Stage III or Stage IV melanoma
• Relatlimab/nivolumab vs nivolumab only

• Relatlimab/nivolumab was better than nivolumab alone
• Progression-free survival at 12 months was 47% vs 36%
• Median progression-free survival was 10.1 months vs 4.6 months 
• More serious side effects with combination therapy (19% vs 10%)



Rohaan MW, Borch TH, van den Berg JH, et al. Tumor-Infiltrating 
Lymphocyte Therapy or Ipilimumab in Advanced Melanoma. N 
Engl J Med. . 2022;387(23):2113-2125. 
doi:10.1056/NEJMoa2210233

• (see next slide)Lifeleucel

• Adoptive cell therapy with tumor-infiltrating 
lymphocytes 
• “TIL therapy”
• Uses patient’s own T-cells

• First such T-cell therapy approved for a solid 
cancer

Lifeleucel

• The process is:
• Metastases are removed and T-cells extracted in the 

lab
• Pt has nonmyeloablative, lymphodepleting 

chemotherapy to reduce their own T-cells
• The extracted T-cells are expanded in the lab and 

given intravenously to the patient along with IL-2

Melanoma Literature Update. Dr. Michalel E. 
Ming.



Lifeleucel

• This paper describes a randomized controlled 
trial of 168 pts with unresectable Stage IIIC or 
Stage IV melanoma
• 86% had failed immunotherapy already with either 

nivolumab or pembrolizumab
• TIL therapy vs ipilimumab

• TIL therapy group did better by many measures, 
including 20% complete response vs 7% for ipi 
group

Melanoma Literature Update. Dr. Michalel E. 
Ming.



Weber JS, Carlino MS, Khattak A, et al. Individualised neoantigen 
therapy mRNA-4157 (V940) plus pembrolizumab versus 
pembrolizumab monotherapy in resected melanoma (KEYNOTE-
942): a randomised, phase 2b 
study. Lancet. . 2024;403(10427):632-644. doi:10.1016/S0140-
6736(23)02268-7

• (see next slide)
Melanoma vaccine?

• Not a vaccine in the usual way we think of a vaccine
• Not preventing disease from occurring
• Used for metastatic disease, where the tumor can be removed 

and analyzed
• Creating an mRNA vaccine personalized against up to 34 

specific neoantigens present on that patient’s melanoma
• 91% of patients had all 34 neoantigens

• Given with pembrolizumab to block immune system 
inhibition



• This paper described a phase 2 trial: 157 patients with 
Stage IIIB-IV melanoma

• RCT for vaccine + pembro vs pembro alone
• Improved recurrence-free survival and 18-month survival
• Not yet FDA approved, phase III trial is next step



Emerging therapeutic options for 
higher-risk melanoma
John Miura
Assistant Professor of Surgery
Hospital of the University of Pennsylvania

March 8, 2024

Disclosures
▪None

Background
▪ Growing incidence of invasive melanoma

▪ In 2024, an estimated 100,640 new cases will be diagnosed in the US

▪ Majority of patients (~85%) present with clinical stage I/II disease

Surveillance and Epidemiology and End Results Program (SEER)

Surgery for Melanoma

In general, for patients with clinically localized melanoma 
surgery entails a wide excision ± SLN biopsy 

http://www.qualityoflife.org/memorialCMS/images/cancer/

Guidelines for melanoma margins on wide 
excision

Study Year Thickness 

(mm)

Margin (cm) LR OS

WHO 1991 ≤ 2 1 vs 3 NS NS

Sweden 2000 >0.8-2.0 2 vs 5 NS NS

Intergroup 2001 1-4 2 vs 4 NS NS

France 2003 ≤ 2 2 vs 5 NS NS

UK 2016 >2 1 vs 3 NS NS

Sweden 2011 >2 2 vs 4 NS NS

▪ Recommended Clinical Margins

▪ MIS 0.5 cm
▪ ≤ 1mm 1 cm
▪ 1-2mm 1-2 cm
▪ >2mm 2 cm

▪ MelmarT Trial (Ongoing)
▪ 1 vs 2cm margins for  ≥ 1mm 

melanoma

Trials Evaluating Surgical Margins for Melanoma

Sentinel Lymph Node (SLN) Biopsy 2024
▪Who Should Get the Procedure?

▪ Consider SLNB if risk of micrometastasis is >5%
▪ Rate of SLN Positivity for T1b lesions (≥ 0.8 mm – 1.0 mm): ~8%

Thickness
Not routinely

recommended

Discuss and

consider
Discuss and offer

<0.8 mm without 

ulceration*
√

0.8-1.0 mm or 

ulcerated ≤1 mm √

>1.0 mm √

NCCN

ASCO/SSO

*positive deep margin, high mitotic rate particularly in younger age, 

lymphovascular invasion

1 2

3 4

5 6



MSLT-I
▪SLNB is…

▪Prognostic
▪ 10 yr MSS

▪ SLNB Positive: 62.1%
▪ SLNB Negative: 88%

▪ Therapeutic?
▪ Intermediate Thickness Melanoma

▪ Observation + nodal 
recurrence: 41.5%

▪ SLNB +: 62.1%*

*All patients with + SLN underwent 
completion LN dissection

SLN (-) 88%

SLN (+) 62%

Obs, Nodal 
Recurrence 41%

Morton, NEJM 2014

What if a patient has a + SLN?
MSLT-IIDeCOG-SLT

3yr MSS
Observation: 86%
Dissection: 86%

Study Cohort: 473 patients
Median Follow Up: 35 mo (Obs), 33 mo (CLND)

Study Cohort: 1,755 patients
Median Follow Up: 43 mo

• Completion lymph node dissection was routinely done but now very rarely 
performed now for + SLN

• Nodal basin U/S surveillance

Management of Regional Lymph Nodes For 
Localized Melanoma

Routine 
Therapeutic LN 

Dissection

Early 1900s 1990

SLNB Introduced

2014

MSLT-I
SLNB vs Nodal 
Observation

2016

DeCOG-SLT
CLND vs Obs 

2017

MSLT-II
CLND vs Obs 

Present

High Risk Melanoma
▪ Despite surgery being the treatment mainstay for stage I-III melanoma, it 

continues to be associated with high rates of disease relapse among high risk 
melanoma subgroups (Path Stage IIB/C, IIIA/B/C/D)

Napolitano et al cancer Treatment Rev 2018. Modified by: Gershenwald JE, et al. CA Cancer J Clin. 2017.

Stage II Stage IIIStage I

88%
77%

60%

24%

88%
82%

75%

Adjuvant Therapy For Melanoma

The landscape has now dramatically changed with immune 
checkpoint inhibitors and targeted therapy

Until recently, IFNalpha was the only approved adjuvant 
therapy for melanoma…

Approved therapies for melanoma

Immunotherapy
Imlygic (talimpogene laherparapvec “T-vec”)
Intron A (high dose IFNalpha-2b)
Keytruda (pembrolizumab)
Opdivo (nivolumab)
Opdivo (nivolumab) and Yervoy (ipilimumab)
Opdualag (Nivolumab/relatlimab)
Proleukin/IL-2
Sylatron (peginterferon alpha-2b)
Yervoy (ipilimumab)

Targeted therapies
Braftovi (encorafenib) and  Mektovi (binimetinib) 
Combination
Cotellic (cobimetinib) and Zelboraf (vemurafenib) 
Combination
Mekinist (trametiinib)
Mekinist (trametinib) and Tafinlar (dabrafenib)
Tafinlar (Dabrafenib)
Zelboraf (vemurafenib)
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Adjuvant Trials For Stage III/IV Melanoma: Current 
Landscape

▪Adjuvant 
immunotherapy or 
targeted therapy 
improved RFS

Patel et al. JSO 2022; 125: 38-45.

*Eligibility for adjuvant 

therapy among clinically 

node negative patients 

required a + SLN Biopsy

Melanoma related deaths stratified by T-stage

Melanoma depth # Melanomas % All T # Dead at 10 yrs % Dead at 10 yrs 
(95% CI)

T1N0M0 (0.01-
1.00 mm)

35,509 72.0% 1072 3.0% (2.8%-3.2%)

T2N0M0 (1.01-
2.00 mm)

7879 16.0% 974 12.4% (11.6%-
13.1%)

T3N0M0 (2.01-
4.00 mm)

3948 8.0% 985 25.0% (24.0%-
25.9%)

T4N0M0 (>4.00 mm) 1983 4.0% 629 31.8% (29.3%-
34.2%)

All T N0M0 
melanomas

49,319 100.0% 3660 7.4% (7.2%-7.7%)

Deaths and proportion dead from invasive melanoma limited to skin by thickness category 
within 10 years of diagnosis, SEER 13 Registry, 1992-2013z

Many deaths arise 
from earlier stage 
disease

Treating melanoma in earlier stage disease 
Outcomes of stage I-III melanoma

5/10yr MSS (AJCC 8th Edition)

88%

75%
82% 77%

Patterns of Relapse in 

Pathologic Stage II Patients

Napolitano et al cancer Treatment Rev 2018. Modified by: Gershenwald JE, et al. CA Cancer J Clin. 2017

Lee et al. Annals of Surg Onc 2017

Adjuvant Immunotherapy Now FDA Approved 
for Pathologic Stage IIB/C Melanoma

KEYNOTE-716

Stage IIB/C
(pT3b/T4a/bN0)

*SLN Negative 
Patients*

Luke et al. Lancet 2022

What is next?
• Further de-escalation of surgery 

• Refining indications for SLN biopsy, targeted LN dissections?

• A significant proportion of patients recur despite being on adjuvant therapy (Only 
7-20%improvement in RFS)

• Need for better prognostic and predictive biomarkers (corollary studies from 
clinical trials)

• GEP primary tumor, signatures in the SLN, ctDNA?

• Predictors of toxicity, particularly severe toxicities to help inform risk/benefit 
calculus

• Treatment sequence? Neoadjuvant vs adjuvant

Value of SLN biopsy in Clinical Stage 
IIB/C melanoma
▪Sentinel Lymph Node Biopsy:  Why do it?

▪ Accurate staging and prognostication

Gershenwald et al, CA Cancer J Clin 2017

(-) SLN: Path Stage IIB/C
(10yr MSS: 75-82%)

(+) SLN: Path Stage IIIC/D
(10yr MSS: 24-60%)
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Cost

These therapies are very costly!

Mojtahed et al. Ann Surg Onc  2021 (28): 9039-47

We need better prognostic 
and predictive biomarkers!

Mojtahed et al. Ann Surg Onc  2021 (28): 9039-47

Does Treatment Sequence Matter?

“Standard of Care”

Patel et al. ESMO 2022, NEJM 2023

Rationale for neoadjuvant therapy
▪Pros

▪ Earlier treatment of subclinical/micrometastatic disease
▪ Tumor (antigens) present during treatment: “Immunopriming”
▪ Allows assessment of response to therapy
▪ Identify patients with rapidly progressive/ treatment unresponsive 

disease
▪ Potential shrinkage of tumor => Easier/more feasible surgery
▪ Neoadjuvant therapy may be associated with longer RFS 

▪Cons
▪ Delays surgical intervention for resectable disease
▪ Potential treatment toxicities

Neoadjuvant therapy associated with high pathologic 
response rates for clinical stage III melanoma 

▪Modern Melanoma NST Trials
Trial Regimen pCR (%)

Amaria Lancet Onc 2018 Dab/Tram 58

Long Lancet Onc 2019 Dab/Tram 49

Blank Nat Med 2018 Ipi+Nivo 33

Amaria Nat Med 2018 Ipi+Nivo
Nivo

45
25

Huang Nat Med 2019* Pembro 19

Rozeman Lancet Onc 2019 Ipi+Nivo 57

pCR: 89%

No pCR: 50%

‣ pCR results in a durable survival benefitMenzies et al. Nature Med. 2021

Neoadjuvant vs Adjuvant: Which is better?
SWOG S1801 (Resectable stage IIIB-IV)

“A neoadjuvant approach 
may be more effective at 
preventing relapses than 
adjuvant therapy”

Patel et al. ESMO 2022, NEJM 2023

Can NAT guide extent of surgery

Reijers et al, Nature Medicine 2022

PRADO Extension Trial

25 26
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29 30



Cost

These therapies are very costly!

Mojtahed et al. Ann Surg Onc  2021 (28): 9039-47

We need better prognostic 
and predictive biomarkers!

Mojtahed et al. Ann Surg Onc  2021 (28): 9039-47

Does Treatment Sequence Matter?

“Standard of Care”

Patel et al. ESMO 2022, NEJM 2023

Rationale for neoadjuvant therapy
▪Pros

▪ Earlier treatment of subclinical/micrometastatic disease
▪ Tumor (antigens) present during treatment: “Immunopriming”
▪ Allows assessment of response to therapy
▪ Identify patients with rapidly progressive/ treatment unresponsive 

disease
▪ Potential shrinkage of tumor => Easier/more feasible surgery
▪ Neoadjuvant therapy may be associated with longer RFS 

▪Cons
▪ Delays surgical intervention for resectable disease
▪ Potential treatment toxicities

Neoadjuvant therapy associated with high pathologic 
response rates for clinical stage III melanoma 

▪Modern Melanoma NST Trials
Trial Regimen pCR (%)

Amaria Lancet Onc 2018 Dab/Tram 58

Long Lancet Onc 2019 Dab/Tram 49

Blank Nat Med 2018 Ipi+Nivo 33

Amaria Nat Med 2018 Ipi+Nivo
Nivo

45
25

Huang Nat Med 2019* Pembro 19

Rozeman Lancet Onc 2019 Ipi+Nivo 57

pCR: 89%

No pCR: 50%

‣ pCR results in a durable survival benefitMenzies et al. Nature Med. 2021

Neoadjuvant vs Adjuvant: Which is better?
SWOG S1801 (Resectable stage IIIB-IV)

“A neoadjuvant approach 
may be more effective at 
preventing relapses than 
adjuvant therapy”

Patel et al. ESMO 2022, NEJM 2023

Can NAT guide extent of surgery

Reijers et al, Nature Medicine 2022

PRADO Extension Trial

25 26

27 28

29 30



Cost

These therapies are very costly!

Mojtahed et al. Ann Surg Onc  2021 (28): 9039-47

We need better prognostic 
and predictive biomarkers!

Mojtahed et al. Ann Surg Onc  2021 (28): 9039-47

Does Treatment Sequence Matter?

“Standard of Care”

Patel et al. ESMO 2022, NEJM 2023

Rationale for neoadjuvant therapy
▪Pros

▪ Earlier treatment of subclinical/micrometastatic disease
▪ Tumor (antigens) present during treatment: “Immunopriming”
▪ Allows assessment of response to therapy
▪ Identify patients with rapidly progressive/ treatment unresponsive 

disease
▪ Potential shrinkage of tumor => Easier/more feasible surgery
▪ Neoadjuvant therapy may be associated with longer RFS 

▪Cons
▪ Delays surgical intervention for resectable disease
▪ Potential treatment toxicities

Neoadjuvant therapy associated with high pathologic 
response rates for clinical stage III melanoma 

▪Modern Melanoma NST Trials
Trial Regimen pCR (%)

Amaria Lancet Onc 2018 Dab/Tram 58

Long Lancet Onc 2019 Dab/Tram 49

Blank Nat Med 2018 Ipi+Nivo 33

Amaria Nat Med 2018 Ipi+Nivo
Nivo

45
25

Huang Nat Med 2019* Pembro 19

Rozeman Lancet Onc 2019 Ipi+Nivo 57

pCR: 89%

No pCR: 50%

‣ pCR results in a durable survival benefitMenzies et al. Nature Med. 2021

Neoadjuvant vs Adjuvant: Which is better?
SWOG S1801 (Resectable stage IIIB-IV)

“A neoadjuvant approach 
may be more effective at 
preventing relapses than 
adjuvant therapy”

Patel et al. ESMO 2022, NEJM 2023

Can NAT guide extent of surgery

Reijers et al, Nature Medicine 2022

PRADO Extension Trial

25 26

27 28

29 30



Cost

These therapies are very costly!

Mojtahed et al. Ann Surg Onc  2021 (28): 9039-47

We need better prognostic 
and predictive biomarkers!

Mojtahed et al. Ann Surg Onc  2021 (28): 9039-47

Does Treatment Sequence Matter?

“Standard of Care”

Patel et al. ESMO 2022, NEJM 2023

Rationale for neoadjuvant therapy
▪Pros

▪ Earlier treatment of subclinical/micrometastatic disease
▪ Tumor (antigens) present during treatment: “Immunopriming”
▪ Allows assessment of response to therapy
▪ Identify patients with rapidly progressive/ treatment unresponsive 

disease
▪ Potential shrinkage of tumor => Easier/more feasible surgery
▪ Neoadjuvant therapy may be associated with longer RFS 

▪Cons
▪ Delays surgical intervention for resectable disease
▪ Potential treatment toxicities

Neoadjuvant therapy associated with high pathologic 
response rates for clinical stage III melanoma 

▪Modern Melanoma NST Trials
Trial Regimen pCR (%)

Amaria Lancet Onc 2018 Dab/Tram 58

Long Lancet Onc 2019 Dab/Tram 49

Blank Nat Med 2018 Ipi+Nivo 33

Amaria Nat Med 2018 Ipi+Nivo
Nivo

45
25

Huang Nat Med 2019* Pembro 19

Rozeman Lancet Onc 2019 Ipi+Nivo 57

pCR: 89%

No pCR: 50%

‣ pCR results in a durable survival benefitMenzies et al. Nature Med. 2021

Neoadjuvant vs Adjuvant: Which is better?
SWOG S1801 (Resectable stage IIIB-IV)

“A neoadjuvant approach 
may be more effective at 
preventing relapses than 
adjuvant therapy”

Patel et al. ESMO 2022, NEJM 2023

Can NAT guide extent of surgery

Reijers et al, Nature Medicine 2022

PRADO Extension Trial

25 26

27 28

29 30



Neoadjuvant therapy may allow for de-escalation of therapy in 
patients achieving a major pathologic response

Reijers et al, Nature Medicine 2022

▪99 Patients Enrolled
▪Pathologic Response:

▪ pRR: 70%
▪ pMPR: 61%

▪2yr RFS
▪ MPR: 93%
▪ PR: 64%
▪ NR: 71.4%

TLND was omitted in 59 (60%) 
of patients!!!

Stage IIB/C neoadjuvant trial (NCT03757689)

Clinical Stage IIB/C melanoma
N = 63

Pembrolizumab 200mg IV, 1 
dose

Wide excision and SLN biopsy

Pembrolizumab 200mg IV 
every 3 weeks for one year

Primary endpoints:
1) SLN positivity rate in high-risk 
stage II patients
2) Safety and tolerability of PD-1 
blockade in the peri- and post-
operative setting 

Secondary endpoints:
Disease-free survival and 

recurrence patterns
Overall survival 
Immune biomarkers in SLN, 

serial blood samples and 
primary tumor tissue

3 weeks 

up to 9 weeks

Phase II investigator initiated 
industry (Merck) sponsored 

clinical trial

SLN+ rate: 
31-35.5%

Conclusions
▪ SLN biopsy remains an important tool for accurate prognostication, 

staging, regional control, and guidance on systemic therapies.

▪ Adjuvant immunotherapy (PD-1 inhibitor) for BRAF wildtype patients with 
Stage III melanoma; stage IIB/C patients can be offered 
pembrolizumab/nivolumab

▪ Need for better prognosticators and better predictors of response on 
therapy

▪ Neoadjuvant therapy may offer important advantages 

▪ Continued need for new therapies (particularly for mucosal/acral subtypes)
Questions:  john.miura@pennmedicine.upenn.edu

Thank you
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