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Abstract

Background: Effectivity of BRAF(/MEK) inhibitor rechallenge has been described in

prior studies. However, structured data are largely lacking.

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial License, which permits use, distribution and reproduction in any

medium, provided the original work is properly cited and is not used for commercial purposes.

© 2024 The Authors. Cancer published by Wiley Periodicals LLC on behalf of American Cancer Society.

Cancer. 2024;130:1673–1683. wileyonlinelibrary.com/journal/cncr - 1673

https://doi.org/10.1002/cncr.35178
https://orcid.org/0000-0003-3604-5430
mailto:k.suijkerbuijk@umcutrecht.nl
https://orcid.org/0000-0003-3604-5430
http://creativecommons.org/licenses/by-nc/4.0/
http://wileyonlinelibrary.com/journal/cncr
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fcncr.35178&domain=pdf&date_stamp=2024-01-10


Methods: Data from all advanced melanoma patients treated with BRAFi(/MEKi)

rechallenge were retrieved from the Dutch Melanoma Treatment Registry. The

authors analyzed objective response rate (ORR), progression‐free survival (PFS), and

overall survival (OS) for both first treatment and rechallenge. They performed a

multivariable logistic regression and a multivariable Cox proportional hazards model

to assess factors associated with response and survival.

Results: The authors included 468 patients in the largest cohort to date who un-

derwent at least two treatment episodes of BRAFi(/MEKi). Following rechallenge,

ORR was 43%, median PFS was 4.6 months (95% confidence interval [CI], 4.1–5.2),

and median OS was 8.2 months (95% CI, 7.2–9.4). Median PFS after rechallenge for

patients who discontinued first BRAFi(/MEKi) treatment due to progression was

3.1 months (95% CI, 2.7–4.0) versus 5.2 months (95% CI, 4.5–5.9) for patients who

discontinued treatment for other reasons. Discontinuing first treatment due to

progression and lactate dehydrogenase (LDH) levels greater than two times the

upper limit of normal were associated with lower odds of response and worse PFS

and OS. Symptomatic brain metastases were associated with worse survival,

whereas a longer treatment interval between first treatment and rechallenge was

associated with better survival. Responding to the first BRAFi(/MEKi) treatment was

not associated with response or survival.

Conclusions: This study confirms that patients benefit from rechallenge. Elevated

LDH levels, symptomatic brain metastases, and discontinuing first BRAFi(/MEKi)

treatment due to progression are associated with less benefit from rechallenge. A

prolonged treatment interval is associated with more benefit from rechallenge.

K E YWORD S

melanoma, rechallenge, response, survival, targeted therapy

INTRODUCTION

The BRAF gene is a proto‐oncogene encoding B‐Raf kinase, which is

important for cell signaling and growth. Activating mutations in this

BRAF gene are the most frequent driver mutations in melanoma,

present in nearly half of the patients with advanced melanoma.1,2

This mutation can be a target for systemic therapy, such as BRAF

inhibitors (BRAFi), which have been approved by the Food and Drug

Administration as a treatment option for BRAF mutant melanoma

since 2011.3,4 The addition of MEK inhibitors to BRAF inhibition has

been shown to improve outcomes.5 Synchronous to the development

of targeted therapies, other therapeutic options have been developed

and introduced, such as immune checkpoint inhibitors (ICIs), and

talimogene laherparepvec.6–10 The treatment of advanced melanoma

is still developing, and new treatment options are being investi-

gated.11,12 Although several recent studies have indicated that

BRAFi/MEKi is not the preferred first‐line treatment for most

advanced melanoma patients,13–15 a proportion of patients does

derive long‐term benefit from BRAF/MEKi.16

Still, most patients with BRAF‐mutant melanoma develop resis-

tance to targeted therapy, leading to disease progression.5,17 This is

why new treatment strategies are being investigated, an example of

which is switching to immune checkpoint inhibition on response to

targeted therapy.18 Another treatment strategy is to retreat patients

with BRAFi(/MEKi) after prior treatment with BRAFi(/MEKi), also

called rechallenge. Between two BRAFi(/MEKi) treatment episodes,

the patient is usually exposed to another treatment, such as immu-

notherapy or experimental treatment. Rechallenge with the same

treatment has been shown to be effective in other types of can-

cer.19,20 However, studies investigating BRAFi(/MEKi) rechallenge in

melanoma are scarce and lack the power to structurally analyze

factors associated with outcomes.21–23 In this nationwide study, we

aim to investigate the objective response rate (ORR), progression‐
free survival (PFS), and overall survival (OS) of patients with unre-

sectable melanoma rechallenged with targeted therapy. Moreover,

we try to identify factors associated with response to rechallenge.

MATERIALS AND METHODS

Data were retrieved from the Dutch Melanoma Treatment Registry

(DMTR). Data from all systemically treated stage III and IV melanoma

patients in the Netherlands have been registered in the DMTR since

2012.24 All included patients were registered in the DMTR between
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2013 and 2022. We analyzed all patients with advanced (i.e., unre-

sectable or metastatic) cutaneous melanoma who were treated with

targeted therapy (BRAFi or BRAFi/MEKi) after prior targeted treat-

ment, regardless of treatment line. Rechallenge was defined as a

treatment break of at least 30 days between the first treatment and

rechallenge with targeted therapy. We included both patients who

received other treatments during this break and patients who

received rechallenge as an immediate sequential systemic treatment

line without intervening therapy. We analyzed the ORR, PFS, and OS

for both the first treatment episode with targeted therapy and

rechallenge and assessed factors associated with response to

rechallenge and survival outcomes following rechallenge.

The medical ethical committee approved research using DMTR

data and concluded that it was not deemed subject to the Medical

Research Involving Human Subjects Act in compliance with Dutch

regulations. For this study, the data set cutoff date was December 5,

2022.

Patient, tumor, and treatment characteristics

Patient and tumor characteristics analyzed for all patients were: age

at diagnosis, sex, Eastern Cooperative Oncology Group Performance

Status (ECOG PS), lactate dehydrogenase (LDH) levels, primary

melanoma location, liver metastasis, brain metastasis, number of

organ sites with metastases, stage according to American Joint

Committee on Cancer (AJCC) 8th edition,25 and BRAF mutation

status. Treatment characteristics were treatment duration in days

defined from the start date of BRAFi(/MEKi) until the stop date of

BRAFi(/MEKi), reason for BRAFi(/MEKi) discontinuation and number

of patients with grade ≥3 toxicity according to the Common Termi-

nology Criteria for Adverse Events.

Statistical analysis

Descriptive statistics were used to analyze baseline characteristics.

Categorical variables were compared using the McNemar test;

continuous variables were compared using the paired t‐test or Wil-

coxon signed‐rank test depending on their distribution. Median

follow‐up was estimated using the reversed Kaplan–Meier method.26

We calculated the ORR for the first and second treatment with

targeted therapy for advanced melanoma. The treating physician

determined the response evaluation according to the Response

Evaluation Criteria in Solid Tumors (RECIST) version 1.1.27 The ORR

was defined as the proportion of evaluable patients who achieved a

complete response (CR) or partial response (PR). Patients who did

not have a response evaluation registered or who died from no

melanoma‐related causes before their first response evaluation were

excluded from the analysis of ORR. The association of patient, tumor

and treatment‐related factors with response (CR/PR vs. other) to

rechallenge therapy was analyzed using a multivariable logistic

regression model. Covariates used for the multivariable logistic

regression and multivariable Cox proportional hazards models were

age, sex, ECOG PS, LDH levels, brain metastasis, liver metastasis,

response (CR/PR) to the first BRAFi(/MEKi) treatment, treatment

with immune checkpoint inhibitors (ICIs) between the first treatment

and rechallenge, progression as reason for treatment discontinuation

of the first BRAFi(/MEKi) treatment, and duration of treatment in-

terval between the two BRAFi(/MEKi) treatment episodes in years.

The treatment interval was defined as the time between the stop

date of the first BRAFi(/MEKi) treatment and the start date of the

rechallenge. Patients with missing values in the covariates were

excluded from the multivariable analyses. PFS was defined as time

between start of systemic therapy for advanced melanoma to first

progression, regardless of treatment line or death. OS was defined as

start of systemic therapy to death by any cause. Patients not expe-

riencing an event were right‐censored at the date of the last contact.

The Kaplan–Meier method was used to calculate the median PFS and

OS. Comparisons were considered statistically significant for two‐
sided p values <0.05. Statistical software used was R studio version

4.0.228: packages tableone,29 survival,30 and survminer.31

RESULTS

After excluding one patient with mucosal melanoma, a total of 468

patients were included. Median follow‐up time from the start of

rechallenge was 42.6 months (95% CI, 34.5–51.3). The first treatment

with BRAFi(/MEKi) was most frequently during the first treatment

line (n = 345; 74%), followed by the second line (n = 85; 18%), and

third line (n = 31; 7%). Ninety‐four patients received ICIs before their

first treatment with BRAFi(/MEKi). Most patients had a reintro-

duction of BRAF/MEKi in the third treatment line (n = 273; 58.3%),

followed by the fourth (n = 102; 21.8%), the fifth (n = 43; 9.2%), and

the second (n = 36; 7.7%). Of the 468 patients, most patients

(n = 357; 76.3%) received ICIs in the treatment line before their

rechallenge. Information regarding all systemic treatment lines

before rechallenge is shown in Table S1. Sixty‐five patients were

rechallenged with BRAFi/MEKi after initial BRAFi monotherapy, and

16 patients were rechallenged with BRAFi monotherapy after BRAFi/

MEKi. Sixty‐three patients were treated with BRAFi monotherapy

twice, and 324 were treated with BRAFi/MEKi twice.

Patient, tumor, and treatment characteristics

Patients, tumor and treatment characteristics at first BRAFi(/MEKi)

treatment and at rechallenge can be found in Table 1. Additional

information can be found in Table S2. The median age of the included

patients at rechallenge was 59 years. When comparing the patient

characteristics at baseline to the time of rechallenge, we saw a sig-

nificant increase in ECOG PS ≥2 (16.7% vs. 19.7%; p < .001) and

more patients with brain metastases (31.1% vs. 50.7%; p < .001).

During the first treatment with targeted therapy, treatment discon-

tinuation was most frequently planned (42.5%). Progression was the
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reason for treatment discontinuation in 117 (25.0%) patients during

first BRAFi(/MEKi) treatment and 294 (72.8%) of the 404 patients

who finished rechallenge therapy. Treatment was discontinued due

to toxicity in 78 (16.7%) patients during first treatment and 43

(10.6%) patients during rechallenge. Patients more often experienced

grade ≥3 toxicity during the first BRAFi(/MEKi) treatment than

during the rechallenge (21.2% vs. 10.9%; p < .001). However, 64

patients were still on rechallenge treatment. Patients who did not

tolerate targeted therapy well in the first episode might have

received an adjusted or lower dose of targeted therapy. This could

explain the lower number of patients experiencing grade ≥3 toxicity.

ORR

The majority of patients (71%) achieved a CR/PR during the first

BRAFi(/MEKi) treatment. Of this 71%, only 6% had a complete

response, and 65% had a partial response. The percentage of patients

achieving CR/PR during rechallenge was lower: 43%. Again, most

patients had a partial response (40%) (Table 2). Logistic regression of

ORR of the rechallenge showed that LDH levels greater than two

times the upper limit of normal (ULM) at rechallenge were associated

TAB L E 1 Patient, tumor, and treatment characteristics of
advanced melanoma patients treated with a rechallenge of
targeted therapy at the time of first BRAFi(/MEKi) treatment and

the time of BRAFi(/MEKi) rechallenge.

First BRAFi(/MEKi)
treatment

BRAFi(/MEKi)
rechallenge p

No. 468 468

Age, years

<70 382 (81.6) 369 (78.8) <.001

>70 86 (18.4) 99 (21.2)

Median age (IQR) 58.0

(51.0, 67.0)

59.0

(52.0, 68.0)

<.001

Sex

Male 261 (55.8) — —

Female 207 (44.2) —

ECOG PS

0 181 (38.7) 115 (24.6) <.001

1 166 (35.5) 162 (34.6)

≥2 78 (16.7) 92 (19.7)

Unknown 43 (9.2) 99 (21.2)

LDH levels

Not determined 6 (1.3) 6 (1.3) .392

Normal 257 (54.9) 257 (54.9)

1–2� ULN 125 (26.7) 124 (26.5)

>2� ULN 77 (16.5) 74 (15.8)

Unknown 3 (0.6) 7 (1.5)

Liver metastases

No 301 (64.3) 292 (62.4) .153

Yes 159 (34.0) 162 (34.6)

Unknown 8 (1.7) 14 (3.0)

Brain metastases

No 317 (67.7) 223 (47.6) <.001

Yes, asymptomatic 62 (13.2) 86 (18.4)

Yes, symptomatic 84 (17.9) 151 (32.3)

Unknown 5 (1.1) 8 (1.7)

Organ sites

<3 189 (40.4) 175 (37.4) .222

≥3 278 (59.4) 291 (62.2)

Unknown 1 (0.2) 2 (0.4)

AJCC stage (8th edition)

IIIc unresectable 16 (3.4) 7 (1.5) <.001

IV‐M1a 34 (7.3) 22 (4.7)

IV‐M1b 29 (6.2) 20 (4.3)

IV‐M1c 238 (50.9) 174 (37.2)

T A B L E 1 (Continued)

First BRAFi(/MEKi)

treatment

BRAFi(/MEKi)

rechallenge p

IV‐M1d 146 (31.2) 237 (50.6)

Unknown 5 (1.1) 8 (1.7)

Type of BRAF mutation

V600E 371 (79.3) — —

V600K 33 (7.1) —

Other/unknown 64 (13.7) —

Type of targeted therapy

BRAF inhibitor 128 (27.4) 79 (16.9) <.001

BRAF/MEK inhibitors 340 (72.6) 389 (83.1)

Median treatment

duration BRAFi

(/MEKi) in days

(IQR)

103.0 (68.0, 180.5) 126.0 (52.0,

224.0)

.314

Reason for BRAFi(/MEKi) treatment discontinuation

Planned 199 (42.5) 22 (4.7) <.001

Progression or death 117 (25.0) 294 (62.8)

Toxicity 78 (16.7) 43 (9.2)

Still on treatment 0 (0.0) 64 (13.7)

Unknown 74 (15.8) 45 (9.6)

Abbreviations: AJCC, American Joint Committee on Cancer; ECOG PS,

Eastern Cooperative Oncology Group Performance Score; IQR,

interquartile range; LDH, lactate dehydrogenase; ULN, upper limit of

normal.
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with a lower odds of achieving a response (adjusted odds ratio

[ORadj], 0.30; 95% CI, 0.12–0.69).[Table 3] Moreover, discontinuing

the first BRAFi(/MEKi) episode due to progression was significantly

associated with a lower odds of responding to rechallenge therapy

(ORadj, 0.54; 95% CI, 0.31–0.93). A longer treatment interval was not

associated with a higher odds of response (ORadj, 1.24; 95% CI, 0.90–

TAB L E 2 Objective response rate of advanced melanoma patients treated with a rechallenge of targeted therapy at the time of first

BRAFi(/MEKi) treatment and the time of BRAFi(/MEKi) rechallenge.

Response to therapy

First BRAFi(/MEKi) treatment BRAFi(/MEKi) rechallenge

No. % No. %

Complete response 26 6 14 3

Partial response 301 65 175 40

Stable disease 108 23 84 19

Progressive disease or death 26 6 164 38

Not evaluableb 7 — 31 —

Total no. of evaluable patients 461 100 437 100

Objective response ratea 327 71 189 43

aObjective response rate = ðcomplete responseþpartial responseÞ
ðtotal number of evaluable patientsÞ .

bPatients who died due to nonmelanoma–related causes or who did not have a registered response rate were excluded from this analysis.

TAB L E 3 Logistic regression of objective response rate of advanced melanoma patients treated with a rechallenge of targeted therapy at
the time of BRAFi(/MEKi) rechallenge.

95% CI ORadj p

(Intercept) 0.48–20.9 1.01 .985

Age, <70 years

Age, >70 years 0.37–1.25 0.68 .221

Sex, male

Sex, female 0.65–1.66 1.04 .871

ECOG, 0–1

ECOG, 2–4 0.52–1.59 0.91 .734

LDH, normal

LDH, 1–2� ULN 0.41–1.25 0.72 .245

LDH, >2� ULN 0.12–0.69 0.30 .006

Brain metastasis: no

Brain metastasis: yes, asymptomatic 0.76–2.60 1.40 .284

Brain metastasis: yes, symptomatic 0.36–1.08 0.63 .096

Liver metastasis: no

Liver metastasis: yes 0.55–1.57 0.92 .769

Response (CR/PR) to first BRAFi(/MEKi) treatment: no

Response (CR/PR) to first BRAFi(/MEKi) treatment: yes 0.86–2.42 1.44 .168

Progression as reason for treatment discontinuation first BRAFi(/MEKi) treatment: no

Progression as reason for treatment discontinuation first BRAFi(/MEKi) treatment: yes 0.31–0.93 0.54 .029

Immune checkpoint inhibitors before rechallenge: no

Immune checkpoint inhibitors before rechallenge: yes 0.54–1.78 0.98 .950

Treatment interval per year 0.91–1.73 1.24 .178

Abbreviations: CI, confidence interval; CR, complete response; ECOG, Eastern Cooperative Oncology Group; LDH, lactate dehydrogenase; ORadj,

adjusted odds ratio; PR, partial response; ULN, upper limit of normal.
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1.73). The presence of a BRAF V600E or V600K mutation was not

significantly associated with response.

Among patients who stopped first BRAFi(/MEKi) treatment due

to progression, ORR of response was 33% (2% CR and 31% PR)

versus 47% (4% CR and 43% PR) for patients who did not discontinue

treatment due to progression (Table S3).

Survival outcomes

Median PFS was 6.8 months (95% CI, 6.5–7.3) after first BRAFi

(/MEKi) treatment compared to 4.8 months (95% CI, 4.3–5.5) after

rechallenge (Figure 1). Response to first BRAFi(/MEKi) and receiving

ICI before rechallenge were not associated with a higher hazard of

progression during rechallenge in both univariable and multivariable

analyses. However, progression as the reason for treatment discon-

tinuation of the first BRAFi(/MEKi) episode was significantly associ-

ated with a higher hazard of progression (adjusted hazard ratio

[HRadj], 1.80; 95% CI, 1.36–2.37). Other factors that were signifi-

cantly associated with progression or death were LDH levels at

rechallenge of one to two times the upper limit of normal (ULN)

(HRadj, 1.56; 95% CI, 1.17–2.07) and greater than two times ULN

(HRadj, 2.31; 95% CI, 1.55–3.45), and symptomatic brain metastasis

(HRadj, 1.44; 95% CI, 1.08–1.94) at rechallenge. Even though a longer

treatment interval was not associated with a higher odds of response,

it was associated with a lower hazard of progression after

rechallenge (HRadj, 0.75; 95% CI, 0.62–0.91) (Figure 2). When

dichotomizing the treatment interval into <3 months and >3 months,

the HRadj for progression for a treatment interval >3 months was

0.80 (95% CI, 0.61–1.04). When dichotomizing into <6 months and

>6 months, the HRadj for progression for a treatment interval

>6 months was 0.74 (95% CI, 0.57–0.95). When dichotomizing into

>12 months and <12 months, the HRadj for a treatment interval

>12 months was 0.62 (95% CI, 0.45–0.86). Patients who discontinued

the first BRAFi(/MEKi) treatment due to progression had a median

PFS of 3.1 months (95% CI, 2.7–4.0) to rechallenge versus 5.4 months

(95% CI, 4.7–6.2) for patients who did not discontinue treatment

because of progression (Figure 3).

Calculated from initiation of the first BRAFi(/MEKi) treatment,

median OS was 21.1 months (95% CI, 20.2–23.7). Following rechal-

lenge, median OS was reduced to 8.2 months (95% CI, 7.2–9.4)

(Figure S1). The multivariable Cox model for OS showed a nonsig-

nificant trend of a higher hazard of death for patients who dis-

continued the first BRAFi(/MEKi) treatment due to progression

(HRadj, 1.32; 95% CI, 0.99–1.76). Again, response to first BRAFi

(/MEKi) and receiving ICI before rechallenge were not associated

with a higher hazard of death. Patients over 70 years old, with ECOG

scores ≥2, LDH levels one to two times ULN and/or greater than two

times ULN, and symptomatic brain metastasis also had a significantly

higher hazard of death following rechallenge. A prolonged treatment

interval was significantly associated with a lower hazard of death

(HRadj, 0.69; 95% CI, 0.55–0.87) (Figure S2). To further assess the

F I GUR E 1 Kaplan–Meier curve of progression‐free survival of patients with a BRAFi(/MEKi) rechallenge at the time of first BRAFi(/MEKi)
treatment and BRAFi(/MEKi) rechallenge.
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association of the treatment interval with the HRadj for PFS and OS,

we flexibly plotted the HRadj for (progression or) death over the time

of the treatment interval in months (Figures S3 and S4). These

figures suggest that a longer treatment interval between discontin-

uation of first BRAFi(/MEKi) is linearly associated with prolonged

PFS and OS.

F I GUR E 3 Kaplan–Meier curve of progression‐free survival following rechallenge of advanced melanoma patients stratified by
progression versus other reason for treatment discontinuation of first BRAFi(/MEKi) treatment.

F I GUR E 2 Multivariable Cox proportional hazards model of progression‐free survival following BRAFi(/MEKi) rechallenge.
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Second rechallenge, induction therapy patients, and
rechallenge for patients with brain metastases

Fifty‐one patients received a second rechallenge. Of these patients,

21 (41%) experienced progression during their first treatment

episode with BRAFi(/MEKi) and 26 (51%) experienced progression

during their first rechallenge due to progression. The ORR for this

cohort was 39% (14% CR and 25% PR). Median PFS following

second rechallenge was 6.2 months (95% CI, 4.4–9.2), and median

OS following second rechallenge was 9.5 months (95% CI, 6.7–

21.3). We separately analyzed 83 patients who received their first

BRAFi(/MEKi) episode as an “induction treatment” aimed to

improve chance of response to subsequent ipilimumab‐nivolumab

treatment. These patients had planned discontinuation of their

first BRAFi(/MEKi) treatment, followed by ipilimumab‐nivolumab

treatment. Following BRAF/MEKi rechallenge, the ORR for this

group was 55% (1% CR and 54% PR) and median PFS was

5.3 months (95% CI, 4.6–7.1).

For patients with asymptomatic or symptomatic brain metasta-

ses, ORR was 42% (1% CR, 41% PR). Median PFS was 5.8 months

(95% CI, 5.2–6.5) after first treatment and 4.3 months (95% CI, 3.7–

5.2) after rechallenge. Median OS was 18.5 months (95% CI, 14.3–

22.0) after first treatment and 6.8 months (95% CI, 5.9–8.2) after

rechallenge.

DISCUSSION

In this study, we present the outcomes for rechallenge therapy with

BRAFi(/MEKi) in the largest cohort to date of patients with unre-

sectable melanoma. Median PFS following first BRAFi(/MEKi) treat-

ment was 6.8 months, which is lower than reported in trials. This can

be explained by the fact that 94 patients already received ICIs before

first treatment with BRAFi(/MEKi). Moreover, 31% of our included

patients had brain metastases, 17% had an ECOG PS of ≥2, and 17%

had LDH levels greater than two times ULN. These factors have been

shown to be associated with poorer treatment outcomes.32 Although

response rate and duration in the rechallenge setting are lower than

in the first episode, patients do derive benefit from rechallenge, even

after previous progression. One of our goals was to identify factors

associated with response and survival following rechallenge. We

found known predictive factors of BRAFi(/MEKi) primary treatment,

such as a high ECOG PS, elevated LDH levels, and the presence of

symptomatic brain metastasis to be associated with poorer survival

after rechallenge. This aligns with previous research investigating

factors associated with survival in BRAFi/MEKi therapy outside of

the rechallenge setting.16,33,34 In our cohort, 199 patients had a

planned discontinuation of first BRAFi(/MEKi) treatment. Of these

patients, 178 started ICI treatment after first BRAFi(/MEKi) treat-

ment, indicating that a planned switch to treatment with ICIs can

explain this relatively high percentage of planned discontinuation.

Not surprisingly, patients who had discontinued first BRAFi(/MEKi)

treatment because of progression had a lower odds of responding to

rechallenge therapy and a higher chance of progression or death.

Responding to the first BRAFi(/MEKi) treatment or receiving ICIs

before rechallenge was not associated with better outcomes, but a

longer treatment interval between the targeted therapies was. When

dichotomizing the treatment interval at 3 months, the HRadj for PFS

was not significant (HRadj, 0.80; 95% CI, 0.61–1.04). The treatment

interval did become significant when dichotomized at 6 and at

12 months. A longer treatment interval seems associated with better

outcomes.

Sun et al.35 raised the hypothesis based on preclinical and

translational data that some patients who develop resistance to

BRAFi(/MEKi) therapy may benefit from a period free of targeted

therapy. This was preceded by a report of Seghers et al.36 who

described successful clinical rechallenge, but the exact mechanism

behind this finding is yet to be fully elucidated. It has been sug-

gested that the phenotype switching of melanoma cells to acquire

resistance to targeted therapy could be reversible when with-

drawing the driving stimulus.21,37–39 Several other studies have

investigated rechallenge with BRAFi(/MEKi) in advanced melanoma.

Schreuer et al.23 conducted a prospective clinical trial including 25

patients who had previously progressed on BRAFi(/MEKi). After an

off‐treatment period of at least 12 weeks, they were treated with

dabrafenib/trametinib. The authors found a partial response in eight

patients (32%) and no ORR in patients with an elevated baseline

LDH. Valpione et al.40 included 116 patients with metastatic mel-

anoma who received BRAFi and were rechallenged with BRAFi

(/MEKi). They reported comparable outcomes to our present study:

the response rate to rechallenge therapy was 43%, mainly consist-

ing of PR (39%). Median PFS after rechallenge was 5.0 months and

median OS was 9.8 months. They found an increase in the number

of metastatic sites and elevated LDH to be associated with worse

OS and combination of BRAFi/MEKi with better OS compared to

BRAFi alone. Tietze et al.41 reported a lower ORR of 28% (8% CR

and 20% PR) in 60 advanced melanoma patients who were

rechallenged, but a comparable PFS of 5.0 months. The only pre-

dictive factor for response to rechallenge therapy they found was

responding to the first targeted therapy. Cybulska et al.42 included

51 patients who were rechallenged with BRAFi/MEKi after pro-

gressing on prior BRAFi/MEKi and found a median OS rate of 29.7

following the first BRAFi/MEKi therapy and 9.3 months after

rechallenge. OS following BRAFi/MEKi rechallenge was negatively

influenced by male sex, presence of brain metastases, elevated LDH

levels, and an ECOG ≥2.

The present study has some limitations. Population‐based

studies are more prone to missing data than clinical trials. How-

ever, DMTR data is registered by regularly trained, independent

data managers. Registered data is checked by treating physicians to

warrant the quality. Moreover, the online registry in which patients

are registered warns data managers of inconsistent or missing

values. The high quality and low number of missing values in the

DMTR have been demonstrated in an earlier study.24 Observational

studies, such as the current study, are also prone to biases,

including bias by indication. Although we have tried to adjust for

1680 - IS RECHALLENGE WORTH THE CHALLENGE?

 10970142, 2024, 9, D
ow

nloaded from
 https://acsjournals.onlinelibrary.w

iley.com
/doi/10.1002/cncr.35178 by C

ochrane N
etherlands, W

iley O
nline L

ibrary on [06/05/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



potential confounders in our multivariable analysis, residual con-

founding as a potential explanation for the findings of this study

cannot be ruled out.

The present study shows that patients can derive benefit from

rechallenge with BRAFi(/MEKi). Response to rechallenge was not

associated with response to or duration of the first BRAFi(/MEKi)

treatment. However, patients with elevated LDH levels, symptomatic

brain metastases, and those who discontinued prior BRAFi(/MEKi)

due to progression benefit less from rechallenge. In contrast, a pro-

longed treatment interval is associated with better outcomes after

BRAF/MEKi rechallenge. Future studies should focus on finding the

optimal rechallenge strategy in terms of treatment interval and

intermittent treatment to optimize survival after rechallenge in

advanced melanoma patients.
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