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Abstract: The combination of dabrafenib and trametinib is a well-established treatment for BRAF-
mutated melanoma. However, the effectiveness of this approach may be hindered by the development
of treatment-related pyrexia syndrome, which occurs in at least 50% of treated patients. Without
appropriate intervention, pyrexia syndrome has the potential to worsen and can result in hypotension
secondary to dehydration and associated organ-related complications. Furthermore, premature
treatment discontinuation may result in a reduction in progression-free and overall survival. Despite
existing guidance, there is still a wide variety of therapeutic approaches suggested in the literature for
both the definition and management of dabrafenib and trametinib-related pyrexia. This is reflected in
the practice variation of its prevention and treatment within and between Canadian cancer centres. A
Canadian working group was formed and consensus statements were constructed based on evidence
and finalised through a two-round modified Delphi approach. The statements led to the development
of a pyrexia treatment algorithm that can easily be applied in routine practice. The Canadian working
group consensus statements serve to provide practical guidance for the management of dabrafenib
and trametinib-related pyrexia, hopefully leading to reduced discontinuation rates, and ultimately
improve patients’ quality of life and cancer-related outcomes.
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1. Introduction

Inhibition of the mitogen-activated protein kinases (MAPK) signalling pathway
through the combined use of BRAF and MEK inhibitors is a well-established approach
for treating BRAF-mutant melanoma. The agents lead to a rapid antitumour response
and improved survival in both metastatic and adjuvant settings [1-5]. However, almost
all patients treated with BRAF and MEK inhibitors develop treatment-related adverse
events (AEs) and require special attention to ensure optimal therapeutic benefits without
compromising quality of life [6]. While some AEs associated with MAPK inhibitors are
class-related, others appear to be agent-specific. Fever with dabrafenib and photosensitivity
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with vemurafenib are the most common and clinically prominent examples of the latter.
Additionally, the majority of AEs tend to occur less frequently with combination therapy,
although treatment-related pyrexia is an exception.

In the metastatic setting, the occurrence of pyrexia is notably increased with combina-
tion dabrafenib and trametinib (52-71%) versus dabrafenib monotherapy (25-33%) [2,7,8].
Furthermore, in metastatic trials, pyrexia was the most common AE leading to treatment
modification, including dose interruption (30-32%), dose reduction (13-14%) and perma-
nent discontinuation (2-3%) [2,9]. The median time to onset of the first febrile episode is
approximately 4 weeks, and the median duration is 3-9 days [7,9]. Approximately half
of the patients who experienced pyrexia had recurrent episodes [7,8,10]. The incidence of
pyrexia is higher when a combination of dabrafenib and trametinib is used in the adjuvant
versus the metastatic setting (63% in the COMBI AD trial vs. 52% in COMBI-d and 53%
in COMBI-v) [1,2,5]. However, nearly all patients (99%) in the COMBI-AD trial who had
pyrexia recovered, with a median time to resolution of 3 days [11]. Furthermore, there was
no clinically meaningful decrease in health-related quality of life (EQ-5D-3I scores). To
manage pyrexia, 14%, 29% and 69% of patients had dabrafenib withdrawn, dose reduced
or interrupted, respectively; for trametinib, the percentages are 9%, 7% and 41% [11]. Phase
3 clinical trials assessing other BRAF/MEK combinations have reported lower rates of any
grade pyrexia than with dabrafenib and trametinib (29% with vemurafenib and cobimetinib
and 18% with encorafenib and binimetinib) [12,13].

Although the underlying mechanism of combination dabrafenib and trametinib-
related pyrexia is unknown, its increased incidence compared to dabrafenib monotherapy,
and lack of pyrexia with trametinib monotherapy [14,15], suggests that trametinib in-
fluences the dabrafenib-driven pyrexia process [16]. The stimulation of inflammasome
activation and interleukin 1 beta production in dendritic cells by BRAF inhibition can
lead to pro-inflammatory side effects, including fever [17]. Treatment-related pyrexia does
not appear to correlate with any baseline characteristics, and is not predictive of clinical
outcome or response to treatment [6,7].

Despite several attempts to standardise the definition and management of dabrafenib
and trametinib-related pyrexia [6,7,18], there is still a wide variety of therapeutic ap-
proaches suggested in the literature (Table 1) [5,18-23]. This is reflected in the various
ways dabrafenib and trametinib-related pyrexia is treated within and between Canadian
cancer centres (Appendix A, Table A1). Variations in the management of dabrafenib and
trametinib-related pyrexia could be related to experience of healthcare professionals with
the combination, patient populations, hospital protocols, available resources and access to
treatments. The lack of a standardised protocol leads to uncertainty and trial-and-error
approaches that can subsequently have negative consequences for patients. Without ap-
propriate intervention, pyrexia syndrome has the potential to worsen and can result in
hypotension secondary to dehydration and associated organ-related complications [24].
Furthermore, premature treatment discontinuation due to pyrexia may result in suboptimal
oncologic outcomes and a reduction in progression-free and overall survival.
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Table 1. Different definition and recommendations for the management of pyrexia syndrome.

Sources

P'TAFINLAR® (dabrafenib)
Product Monograph [20]

COMBI AD [5,21] COMBI I [22] COMBI-APlus [23]

Australian Guidelines [18]

Definition of
pyrexia/pyrexia syndrome

Pyrexia definition is not explicitly

stated.

Guidance for fever > 38.5 °C

Pyrexia:
Pyrexia syndrome: . Fever occurring while on
e  Treatment related fever study treatment (=38 °C)
Pyrexia defined as body (>38°C) or Pyrexia syndrome: one or more of
temperature > 38 °C e  Chills/rigors/night sweats or  the following symptoms:

b Flu-like symptoms . Chills/rigors/night sweats

. Flu-like symptoms

Pyrexia syndrome:
Presence of any of the following
symptoms:

Fever > 38 °C

Chills, rigors, night sweats,
flu-like symptoms

Flu-like symptoms

Definition of severe pyrexia

Fever > 40 °C or any fever with
complications:

Severe rigors or chills,
dehydration, hypotension
or renal failure in the
absence of another cause
(e.g., infection)

Fever >40 °C or associated with rigors, severe chills, dehydration or hypotension, serum creatinine and other
evidence of renal dysfunction

Fever that does not
improve within 24 h
Confusion
Localizing symptoms
Vomiting and /or
dehydration

Infectious Workup

Treatment interruption

Interrupt dabrafenib if

uncomplicated fever 38.5-40 °C;

Continue trametinib

Laboratory work-up and clinical
evaluation for infection for patients
with pyrexia not resolving within
24h

Any fever occurrence

Management of first occurrence of pyrexia syndrome
Interrupt dabrafenib if
uncomplicated fever >38 °C;
Continue trametinib

Interrupt both drugs for pyrexia
syndrome

Interrupt both drugs if
uncomplicated fever >38 °C.

Fever that does not
improve within 24 h
Confusion

Localizing symptoms
Vomiting and/or
dehydration

ANY symptoms present at
5 days

Interrupt both drugs for pyrexia

syndrome




Curr. Oncol. 2021, 28

3540

Table 1. Cont.

COMBI AD [5,21] COMBI I [22]

COMBI-APlus [23] Australian Guidelines [18]
Restart both drugs at same dose
once symptom free for at least

Restart both drugs at same dose
24h

Sources

P'TAFINLAR® (dabrafenib)
Product Monograph [20]

Restart both drugs at same dose

Restart dabrafenib at resolution
once symptom free for at least 24 h

once symptom free for at least 24 h

Restart

Dose reduction

Restart dabrafenib at same or
reduced dose once fever resolves

Dabrafenib only

of fever at same dose
Management of subsequent occurrence of pyrexia syndrome

Dabrafenib in patients
experiencing pyrexia not
controlled by antipyretics or
associated with rigors, severe
chills, dehydration, hypotension
or renal insufficiency

Can be considered if interruptions
unmanageable *

Recommended for treatment of
For fever treatment where

If intermittent dosing and
corticosteroid prophylaxis fail,
consider dose reduction (only as
a last resort)

Can be considered if recurrent
pyrexia cannot be managed with
interruption or prophylactic
steroids, dose reduction is

required *

Recommended as treatment for
recurrent pyrexia that cannot be
managed with dose interruptions

and antipyretic treatments and for .
Recurrent or severe pyrexia

syndrome as prophylaxis

Steroids

If antipyreticsineffective in
treating fever

pyrexia not controlled by
antipyretics or associated with
rigors, severe chills, dehydration,
hypotension or renal
insufficiency
AND any second or subsequent
occurrence

antipyretics insufficient
As clinically indicated for
recalcitrant pyrexia

Not mentioned Not allowed

pyrexia associated with
complications.

Consider as prophylaxis to prevent
further episodes of pyrexia in those
with recurrent pyrexia events

Recurrent or severe pyrexia

Not allowed
syndrome

Intermittent dosing

Not mentioned
PrTAFINLAR® (Novartis Pharmaceuticals Canada Inc., 385 Bouchard Blvd., Dorval, QC, Canada); *: Not drug specific.
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Due to the unique characteristics of the Canadian healthcare system and access to
treatments, there is a need for the development of Canadian-specific recommendations for
the prevention and treatment of dabrafenib and trametinib-related pyrexia, rather than
adapting existing recommendations [18]. The Australian expert opinion guidelines were,
however, used as a valuable resource in the process of developing the Canadian guidelines.

The pyrexia management working group consists of multidisciplinary Canadian
healthcare professionals with expertise in the management of melanoma. The group
assessed current dabrafenib and trametinib-related pyrexia management approaches and
sought to identify proven strategies applied in routine clinical practice. The ultimate goal
was to provide Canadian-specific consensus-based recommendations to assist healthcare
providers in finding appropriate measures to prevent and treat dabrafenib and trametinib-
related pyrexia syndrome.

2. Materials and Methods

To reach consensus on the management of treatment-related pyrexia, a modified
Delphi process was used [25].

2.1. Preliminary Survey

To identify the occurrence of dabrafenib and trametinib-related pyrexia, as well as
treatment patterns and challenges associated with its management, a survey was sent
to 12 melanoma-treating centres across Canada. The survey collected information about
patient volumes, practice distribution, medical and supportive management of first and
recurrent pyrexia syndrome and complications related to combination treatment with
dabrafenib and trametinib. The results (Appendix A) revealed that despite some similari-
ties, there were significant differences in the management of dabrafenib and trametinib-
related pyrexia, which confirmed the need for Canadian consensus statements.

2.2. Literature Review

The literature search and review included the following terms: dabrafenib, trametinib,
pyrexia, melanoma, BRAF/MEK inhibition and adverse events. The search focused on
phase 3 clinical trials with BRAF inhibitors (in particular, protocol-recommendations for the
management of dabrafenib and trametinib-related pyrexia (COMBI-AD [5], COMBI-I [22]
and COMBI-APlus [23]), relevant product monographs, published review articles [6—8]
and available treatment guidelines [18]. Several review articles characterise and summarise
the incidence of pyrexia with dabrafenib and trametinib [6-8], and guidance for its manage-
ment has been published by two groups [6,18]. The recommendations, along with clinical
trial protocols and product monographs, were used as a basis for the development of the
Canadian consensus statements.

2.3. Panel Members

The steering committee included a multidisciplinary team of 4 healthcare providers
with expertise in the management of melanoma: 2 medical oncologists, 1 clinical nurse
and 1 pharmacist. The working group included medical oncologists, dermatologists,
pharmacists and nurses.

2.4. Consensus Process

The modified Delphi methodology adapted by the American Society of Clinical
Oncology (ASCO) [25] and Cancer Care Ontario (CCO) [26] was chosen because it provides
a formal process for synthesizing expert opinion.

Draft recommendations were developed based on the preliminary survey results,
available evidence, guidelines and expert opinion documents. An in-person working
group meeting was held on 2 May 2019. During the meeting, the group discussed the
available evidence and incidence of dabrafenib and trametinib-related pyrexia reported
in clinical trials and routine practice. Available publications and recommendations on the
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Preliminary Survey

Working Group Meeting (N=8)*
May 2, 2019 (Toronto)

Round 1
32 statements

Round 2
12 statements
(11 revised + 1 new)

management of pyrexia and the Canadian survey results were used to develop the first
draft of the statements.

To obtain consensus on the draft statements, the working group experts participated
in a formal consensus process that involved 2 rounds of independent rating of the draft
statements and subsequent revisions. For each round, the consensus working group
members were asked to rate their level of agreement with each statement on a 5-point
Likert scale, ranging from strongly agree to strongly disagree. Those who selected “strongly
disagree” or “disagree” were prompted to provide a written explanation of what they
disagreed with and why.

Following each round, overall responses and the calculated percent agreement for
each statement were used to modify the statements. Percent agreement refers to the number
of raters who indicated either “agree” or “strongly agree” divided by the total number of
raters for the round. Non-responders are not included in the denominator. The predefined
minimum threshold for consensus was >75% of raters, indicating agreement with a given
statement.

The first draft of statements was sent to all working group members for their rating
(Figure 1). After the first round, agreement was reached on 21 out of 32 statements. In the
second consensus round, the original statements, as well as the modified recommendations,
were sent back to the working group for another round of consensus. Statements that did
not achieve agreement were either removed or revised according to suggestions from the
group members. After the second round, >75% agreement was reached for all statements.

Sent to 12 melanoma-treating Toassess current management
centres across Canada approaches, unmetneeds and challenges

Based on the results of the survey sent to Canadian melanoma centres,
discussions during the meeting, and available relevant literature,
co-chairs developed first set of consensus statements and recommendations

Independent agreement reached Co-chairs discussion to consolidate
for 21 out of 32 statements round 1 feedback (teleconference)
Independent agreement reached Co-chairs discussion to consolidate
for all 12 statements round 2 feedback (teleconference)

Development of 33 Final Consensus Statements

* Experts who participated in the working group meeting are listed as the authors

Figure 1. Modified Delphi Consensus Method to Develop Consensus Statements for the Management of Dabrafenib and

Trametinib-related Pyrexia Syndrome in Canadian Daily Practice.

3. Results

The Canadian working group developed a set of consensus statements and a pyrexia-
management algorithm (Figure 2) that can easily be applied and followed in routine
practice based on the consensus statements. Table 2 provided further recommendations for
restarting treatment after the first occurrence of pyrexia syndrome.
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(a) Management of the first occurrence of pyrexia syndrome.

Patients and their caregivers should receive written and/or verbal education about pyrexia syndrome at
treatment initiation, and management strategies should be reviewed with patients throughout treatment.
This information should include who to contact for advice after clinic hours.

First occurrence of pyrexia syndrome

Fever (>38°C), and/or chills, ri gors, night sweats * ﬂu—like symptoms (eg, myulgiu, fatigue)

Withhold BOTH drugs (dabrafenib and trametinib)
Administer antipyretic medications as needed”

[======== de - - '; [=—=====
| Severe/complicated pyrexia
| (pyrexia syndrome requiring hospitalization or !
1 complicated by CTCAE grade >2) U
|

Clinical evaluation, blood
work (CBCQ), creatinine,
electrolytes, and infection
work-up

!

N\

&———— Consider

Patients should be contacted every 2 days or as
deemed appropriatebased on clinical judgement.

NO improvement
after 48 hours

| Uncomplicated pyrexia
| with improvement 24 hrs after dose interruption
and prn antipyretic treatments

YES

Restart treatment with BOTH
drugs at a REDUCED dose©
(as per Product Monographs)d
=24 hours after both symptom
resolution and after stopping
antipyretic medication

For pyrexia syndrome with
negative infectious workup
that is not improving after 48
hours, consider steroids for
pyrexia syndrome treatment®

Restart treatment with BOTH
drugs at the PREVIOUS dose
224 hours after both symptom
resolution and after stopping
antipyretic medication

Figure 2. Cont.
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(b) Management of recurrent pyrexia syndrome.

Severe/complicated
recurrent pyrexia Uncomplicated recurrent pyrexia syndrome
syndrome®
Consider reducing Cluster pyrexia <3 weeks after the > 3weeks after the
the dose syndrome resolution of the resolution of the

(=3 episodes in first episode first episode
a 30-day period)s

v v y Y

Consider adding Withhold BOTH drugs Withhold BOTH drugs Withhold BOTH drugs
steroids afterthe (dabrafenib and (dabrafeniband (dabrafeniband
first recurrence trametinib) frametinib) trametinib)
on the reduced dose Administer antipyretic Administer antipyretic Adn}in.iﬁer AnlpyTEnic
medications as needed? medications as needed? medications as needed?
Consider:h Consider:h \L
* Steroid initiation for * Steroid prophylaxisi
treatment® of current OR Restart treatment with
pyrexia syndrome - BOTH drugs at the
and prevention * An intermittent PREVIOUS dose if no
OR dosing strategy’ complications
* An intermittent 224 hours after both
dosing strategy’ symptom resolution and
after stopping antipyretic
medication

v v

When appropriate, restart treatment with BOTH
drugs at the PREVIOUS dose

OR

Dose reduction®by reducing dabrafenib first; if no
improvement, consider reducing trametinib (as per
Product Monographs)?

: v

If a patient is refractory or intolerant to several attempted strategies to manage the pyrexia syndrome,
consider permanent treatment discontinuation and switching to another approved
BRAF + MEK inhibitor combination with a differentsafety profile!

Figure 2. Algorithm based on Canadian Consensus Statements: (a) Management of the first occurrence of pyrexia syndrome;
(b) Management of recurrent pyrexia syndrome. # Acetaminophen should be given 1 g q 4 to 6 h and not exceeding 4 g per
day; Ibuprofen should be given 400 mg q 4 to 6 h and not exceeding 1.2 g per day if self-administering, or 3.2 g per day under
close monitoring. ? Severe/complicated pyrexia syndrome is defined as pyrexia syndrome requiring hospitalization or pyrexia
syndrome complicated by CTCAE grade 2 or higher dehydration, hypotension, renal dysfunction, confusion or vomiting
without another specified cause (e.g., infection). ¢ Dose escalation of one or both drugs can be considered at a later time if
clinically appropriate. 4 As per the current product monograph, the recommended dose level reductions for dabrafenib should
be as follows: First reduction: 100 mg twice daily (2 x 50 mg twice daily); second reduction: 75 mg twice daily (1 x 75 mg
twice daily); third reduction: 50 mg twice daily (1 x 50 mg twice daily); if unable to tolerate 50 mg twice daily: discontinue
dabrafenib. As per the current product monograph, the recommended dose level reductions for trametinib should be as
follows: First reduction: 1.5 mg once daily; second reduction: 1 mg once daily; if unable to tolerate 1 mg once daily: discontinue
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trametinib. € Steroid dosing for treatment of recalcitrant pyrexia syndrome (symptoms not improving with holding
dabrafenib and trametinib and antipyretics): prednisone 7.5-25 mg for >5 days. f Recurrent pyrexia syndrome is any
subsequent episode of pyrexia syndrome occurring after the resolution of a previous episode and treatment re-initiation.
& Cluster pyrexia syndrome is defined as >3 episodes occurring within 30 days. In this case, subsequent episodes recur a
few days after the complete resolution of the symptoms associated with the previous episode and treatment re-initiation,
leading to >3 episodes within a month. " The decision of whether to use steroids or intermittent dosing should be tailored
to the pattern of the occurrence of the pyrexia syndrome, the patient’s needs (i.e., comorbidities) and the setting (i.e.,
metastatic vs. adjuvant). ! Steroid dosing for prophylaxis: prednisone 7.5-25 mg or dexamethasone 0.5-4 mg daily. Begin
titrating downwards if/when the patient has remained pyrexia-free for at least 1 month. | An intermittent dabrafenib and
trametinib dosing strategy includes a short break of 2 to 5 days starting 1 to 2 days prior to an anticipated onset of pyrexia
syndrome, followed by treatment at the previous dose upon completion of the treatment break. ¥ Intermittent dabrafenib
and trametinib dosing strategies and/or steroid prophylaxis should be used in patients with frequent recurrent pyrexia
episodes before an attempt to reduce the dose of dabrafenib/trametinib. | When considering the switch, ensure that the
novel combination is Health Canada approved for the particular treatment setting (i.e., metastatic vs. adjuvant) and that the
patient has access to the new therapy.

Table 2. Recommendations for restarting treatment after the first occurrence of pyrexia syndrome.

Pyrexia Syndrome Severity Treatment Restart

Uncomplicated pyrexia with improvement 24 h after dose interruption
and antipyretic treatments (as needed)

Restart treatment with BOTH drugs at the PREVIOUS dose >24 h
after both symptom resolution and after stopping antipyretic

medication
Uncomplicated pyrexia not improving after Consider steroids for pyrexia syndrome treatment
48 h and negative infectious workup Restart treatment with BOTH drugs at the PREVIOUS dose

Severe/complicated pyrexia (pyrexia syndrome requiring
hospitalization or complicated by CTCAE grade >2)

Restart treatment with BOTH drugs at a REDUCED dose
(as per product monographs) >24 h after both symptom resolution
and after stopping antipyretic medication

A total of 33 consensus statements are divided into the following categories: (1)
Definitions; (2) Management of the first occurrence of pyrexia syndrome; (3) Management
of recurrent pyrexia syndrome; (4) When to consider steroids/intermittent dosing/and
treatment discontinuation; (5) Dosing considerations.

Rationale and additional background information considered when developing the
statements are provided where appropriate and applicable.

3.1. Consensus Statements: Definitions

Pyrexia syndrome is defined as fever (>38 °C), and/or chills, rigors, night sweats
= flu-like symptoms (e.g., myalgia, fatigue).

The definition of pyrexia and pyrexia syndrome varies between clinical trials and
published recommendations (Table 1). While most investigators and working groups
agreed that the definition should include a fever >38 °C, there are some differences in the
inclusion of chills, rigors, night sweats and flu-like symptoms (e.g., myalgia, fatigue). The
Canadian working group agreed that pyrexia syndrome could include any combination of
chills, rigors and night sweats with or without fever. However, although flu-like symptoms
often accompany a fever and/or chills, rigors and night sweats and contribute to pyrexia
syndrome severity, due to many other underlying causes, flu-like symptoms in isolation
are not sufficient to be considered as pyrexia syndrome.

Severe/complicated pyrexia syndrome is defined as pyrexia syndrome requiring
hospitalization or pyrexia syndrome complicated by Common Terminology Criteria
for Adverse Events (CTCAE) grade 2 or higher dehydration, hypotension, renal dys-
function, confusion, vomiting without another specified cause (e.g., infection).

In the available literature, severe pyrexia is often defined as a fever >40 °C. Based on
their experience, the Canadian working group recommends that any pyrexia syndrome
requiring hospitalization and/or is accompanied with symptoms classified as grade 2 or
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higher by the CTCAE definition, is considered severe/complicated and should be further
assessed for underlying causes.

Recurrent pyrexia syndrome is any subsequent episode of pyrexia syndrome oc-
curring after the resolution of a previous episode and treatment re-initiation.

Although the definition of recurrent pyrexia syndrome is straightforward, its timing
in relation to the previous episode is clinically relevant because it impacts therapeutic
approaches. Recurrent episode(s) occurring >3 weeks after the resolution of the previous
episode should be managed differently than pyrexia episode(s) occurring closer together.
The recommended approaches are outlined below.

Cluster pyrexia syndrome is defined as >3 episodes occurring within 30 days. In
this case, subsequent episodes recur a few days after the complete resolution of the
symptoms associated with the previous episode and treatment re-initiation, leading to
>3 episodes within a month.

Currently, there is no definition for “cluster pyrexia syndrome” in the literature.
However, it is recognised that some patients develop subsequent pyrexia episodes shortly
after the resolution of the previous episode and the restart of treatment. As patients
who have >3 such episodes recurring one after another may need different treatment
approaches than those with longer periods between the episodes, it is important to have a
clear definition of “cluster pyrexia syndrome” prior to providing recommendations on its
management.

3.2. Consensus Statements: Management of the First Occurrence of Pyrexia Syndrome

Patients and their caregivers should receive written and/or verbal education about
pyrexia syndrome at treatment initiation, and management strategies should be re-
viewed with patients throughout treatment. This information should include who to
contact for advice after hours.

Before initiating treatment with dabrafenib and trametinib, patients should be re-
assured that pyrexia syndrome is generally manageable without requiring permanent
discontinuation of treatment. Patients should understand that it is safe and important to
temporarily interrupt treatment, and that failure to do so could result in the symptoms
persisting and intensifying. Many cancer centres have developed patient counselling
strategies and printed materials.

For the first occurrence of pyrexia syndrome, withhold BOTH drugs (i.e., dabrafenib
and trametinib).

Although product monographs and the COMBI-AD trial protocol suggest attempting
to manage pyrexia syndrome by initially withholding only dabrafenib, clinical experience
has demonstrated better control of pyrexia syndrome if both drugs are withheld. This
approach is recommended in the latest clinical trials with dabrafenib and trametinib
(COMBI-I and COMBI-APlus [22,23]), as well as by Australian guidelines [18].

For the first occurrence of pyrexia syndrome, administer antipyretic medications
as needed (dosing considerations are included in Section 3.5).

The use of acetaminophen or nonsteroidal anti-inflammatory drugs (NSAIDs, e.g.,
ibuprofen) should be considered to help alleviate symptoms. Alternating between ac-
etaminophen and ibuprofen may help resolve pyrexia syndrome faster, as well as sustain
symptom resolution.

For severe/complicated pyrexia clinical evaluation, blood work (CBC+ diff, creati-
nine, electrolytes, LFTs), and infection work-up should be completed.

For uncomplicated pyrexia, consider clinical evaluation, blood work (CBC + diff,
creatinine, electrolytes, LFTs), and infection work-up if after 48 hours there is no im-
provement despite dose interruption and as needed antipyretic treatments.

It is important to assess for other potential underlying causes of pyrexia syndrome
(e.g., infections) so that these can be treated accordingly. Routine use of antibiotics is not
appropriate for patients with pyrexia syndrome. Antibiotics should only be used when
the presence of infection has been confirmed or in the setting of grade 3—4 neutropenia.
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Although rare, all grade neutropenia can occur in 10% of patients and grade 3 or 4 in
3% [19,20]. Oral fluid intake to avoid dehydration should be encouraged. Intravenous
fluids should be reserved for patients with poor oral intake or those at high risk for
complications.

During pyrexia-related treatment interruption, patients should be contacted every
2 days, or as deemed appropriate based on clinical judgement.

Ideally, patients should be contacted every 2 days (in person or over by telephone).
However, due to limited resources, this may not always be feasible. In those instances, it is
recommended that clinicians use their clinical judgement.

For uncomplicated pyrexia, restart treatment with BOTH drugs at the previous
dose at least 24 h after both symptom resolution, and after stopping antipyretic medica-
tion (acetaminophen/ibuprofen).

Treatment with dabrafenib and trametinib should not be restarted until the patient has
been symptom-free for at least 24 h. The Canadian working group also recommends that
the patient is off antipyretic medication for at least 24 h as this may “mask” ongoing pyrexia
syndrome-related symptoms. See Table 2 for recommendations for restarting treatment
after the first occurrence of pyrexia syndrome.

For severe/complicated pyrexia syndrome (requiring hospitalization or complicated
by CTCAE grade >2 dehydration, hypotension, renal dysfunction, confusion or vomiting
without another specified cause (e.g., infection)), restart BOTH drugs at a reduced dose
(as per product monographs; see Section 3.5) at least 24 h* after both symptom resolution
and after stopping antipyretic medication (acetaminophen/ibuprofen). Dose escalation of
one or both drugs can be considered at a later time if clinically appropriate.

* Some working group members indicated that they would wait at least 48 h after the
resolution of pyrexia syndrome symptoms before re-initiating treatment.

For pyrexia syndrome with negative infectious workup that is not improving after
48 h, consider steroids (note: dosing considerations are included in Section 3.5) for
pyrexia syndrome treatment.

Antibiotics should be considered for severe/complicated pyrexia syndrome when an
infection is confirmed.

3.3. Consensus Statements: Management of Recurrent Pyrexia Syndrome

Uncomplicated recurrent pyrexia syndrome occurring >3 weeks after the resolu-
tion of the first episode: Treat as the first occurrence by withholding BOTH drugs and
use of antipyretics as needed (note: dosing considerations are included in Section 3.5).
Restart at previous dose if no complications.

Uncomplicated recurrent pyrexia syndrome occurring <3 weeks after the resolu-
tion of the first episode: Treat by withholding BOTH drugs and the use of antipyretics
as needed. In addition, consider: 1. Steroid prophylaxis OR 2. An intermittent dosing
strategy (note: dosing considerations are included in Section 3.5) OR 3. Dose reduction
when restarting by reducing dabrafenib first; if no improvement, consider reducing
trametinib (as per product monographs).

Cluster pyrexia syndrome (>3 episodes in a 30-day period).

Treat by withholding BOTH drugs and the use of antipyretics as needed. In addition,
consider: 1. Steroid initiation for treatment of current pyrexia syndrome and prevention OR 2.
An intermittent dosing strategy (note: dosing considerations are included in Section 3.5) OR 3.
Dose reduction when restarting by reducing dabrafenib first; if no improvement, consider
reducing trametinib (as per product monographs).

Complicated recurrent pyrexia syndrome: Consider adding steroids after the first
recurrence on the reduced dose (note: dosing considerations are included in Section 3.5).

When managing recurrent pyrexia syndrome, it is important to take into consideration
the timing of its recurrence (i.e., < or >3 weeks since the previous episode), frequency
(i.e., >3 episodes in 30 days) and associated complications. For uncomplicated recurrent
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pyrexia syndrome, the Canadian working group recommends steroid prophylaxis prior to
attempting intermittent dosing.

3.4. Consensus Statements: When to Consider Steroids/Intermittent Dosing/and
Treatment Discontinuation

Consider steroid prophylaxis in cases of cluster pyrexia syndrome (>3 episodes in
a 30-day period; note: dosing considerations are included in Section 3.5).

Consider steroid prophylaxis in cases of frequent recurrent episodes (note: type of
steroid and dosing considerations are included in Section 3.5).

Data on steroid use in patients with dabrafenib and trametinib-related pyrexia syn-
drome are limited. The Australian guidelines recommend corticosteroids as a prophylactic
measure with tapering if/when the patient has remained pyrexia-free for at least one
month [18].

Current data support consideration of the use of intermittent dabrafenib and tram-
etinib dosing to manage treatment-related pyrexia (note: type of steroid and dosing
considerations are included in Section 3.5) [7,17-20].

The decision of whether to use steroids or intermittent dosing should be tailored
to the pattern of the occurrence of the pyrexia syndrome, the patient’s needs (i.e., comor-
bidities) and the setting (i.e., metastatic vs. adjuvant) (note: type of steroid and dosing
considerations are included in Section 3.5).

Intermittent dabrafenib and trametinib dosing strategies and/or steroid prophy-
laxis should be used in patients with frequent recurrent pyrexia episodes before an
attempt to reduce the dose of dabrafenib/trametinib (note: dosing considerations are
included in Section 3.5).

Dose reduction, according to a single centre experience, may not be as effective as
other strategies (steroids or treatment interruptions) in the management of dabrafenib and
trametinib-related pyrexia [12].

Consider permanent treatment discontinuation in case of serious AE(s).

Consider permanent treatment discontinuation if the patient is refractory to dose
reduction and steroids.

Consider permanent treatment discontinuation if the patient did not tolerate any
suggested strategy.

If a patient is refractory or intolerant to several attempted strategies to manage
the pyrexia syndrome, consider switching to another approved BRAF + MEK inhibitor
combination with a different safety profile (i.e., encorafenib and binimetinib or vemu-
rafenib and cobimetinib). When considering the switch, ensure that the novel combi-
nation is Health Canada approved for the particular treatment setting (i.e., metastatic
vs. adjuvant) and that the patient has access to the new therapy.

The availability of targeted therapies with different tolerability profiles provides addi-
tional options for the management of BRAF-mutated melanoma. However, consideration
should be given to side effects associated with other BRAF-MEK combinations as well as
patient comorbidities and patient preferences.

3.5. Consensus Statements: Dosing Considerations

Acetaminophen should be given 1 g q 4 to 6 h and not exceeding 4 g per day.

Ibuprofen should be given 400 mg q 4 to 6 h and not exceeding 1.2 g per day if
self-administering, or 3.2 g per day under close monitoring.

Lower doses should be considered if alternating between acetaminophen and ibupro-
fen, depending on the severity and duration of pyrexia syndrome.

Steroid dosing for prophylaxis: prednisone PO 7.5-25 mg or dexamethasone 0.5-4 mg
PO daily. Begin titrating downwards if/when the patient has remained pyrexia-free for at
least 1 month.

Clinicians should use their clinical judgement and tailor the dose and duration of
treatment with steroids, according to the severity and timing of pyrexia syndrome (i.e., first
vs. subsequent occurrence) and other patient- and disease-related characteristics.
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The recommendation to continue for at least 1 month is also recommended by the
Australian group [18].

Steroid dosing for treatment of recalcitrant pyrexia syndrome (symptoms not improv-
ing with holding dabrafenib and trametinib and antipyretics): Prednisone 7.5-25 mg for
>5 days.

An intermittent dabrafenib and trametinib dosing strategy includes a short break
of 2 to 5 days starting 1 to 2 days prior to an anticipated onset of pyrexia syndrome,
followed by treatment at the previous dose upon completion of the treatment break.

The supporting evidence for the intermittent use of dabrafenib and trametinib is
somewhat controversial and remains a topic of discussion at scientific meetings. Proactive
intermittent dosing was not allowed in the COMBI-I [22] or COMBI-APlus [23] trials with
dabrafenib and trametinib. According to results from the SWOG 51320 trial, presented at
the 2021 virtual American Association for Cancer Research (AACR) meeting, continuous
dosing with the BRAF and MEK inhibitors dabrafenib and trametinib yields superior
progression-free survival (PFS) compared with intermittent dosing [27]. Intermittent
dosing in this trial included a 3-week-off, 5-week-on schedule.

On the other hand, the Australian guidelines recommend an intermittent dosing
strategy at a full dose that includes continuous treatment for 12 days followed by a 2-day
break for patients experiencing pyrexia syndrome every 2-3 weeks [18].

Some experts suggest that intermittent dosing (short “drug holidays” of ~2-5 days) is
an effective management strategy where a full dose can be maintained. This is unlikely to
impact efficacy and is preferable to dose reduction [7].

The recommendation for intermittent dosing is in theory supported by the phar-
macokinetic properties of the drugs. The terminal half-life of dabrafenib is 10 h [17,20].
Based on the induction half-life (67 h), a steady-state should be achieved within 14 days
of dosing [17,20]. The mean terminal half-life of trametinib is 5 days. The steady-state
is estimated to be achieved within 20 days following the administration of 2 mg once
daily [19].

As per the current product monograph, the recommended dose level reductions
for dabrafenib should be as follows:

First reduction: 100 mg twice daily (2 X 50 mg twice daily);
Second reduction: 75 mg twice daily (1 X 75 mg twice daily);
Third reduction: 50 mg twice daily (1 X 50 mg twice daily);

If unable to tolerate 50 mg twice daily: discontinue dabrafenib.

As per the current product monograph, the recommended dose level reductions
for trametinib should be as follows:

e  First reduction: 1.5 mg once daily;
e Second reduction: 1 mg once daily;
e If unable to tolerate 1 mg once daily: discontinue trametinib.

The provided dosing recommendations are based on Canadian working group mem-
bers’ experience, published evidence and product recommendations. However, as dosing
of antipyretic drugs and/or steroids may depend on other patient- and disease-related
factors, including comorbidities and concomitant therapies, the Canadian Working group
encourages clinical judgement and discretion.

4. Discussion

Management of dabrafenib and trametinib-related pyrexia syndrome presents signif-
icant challenges to treating clinicians, mainly due to the lack of standardised treatment
recommendations. The discrepancies and differences in the recommended approaches are
apparent at multiple levels, from the clinical trial protocols and the product monographs
to hospital protocols and individual practices. While the dabrafenib and trametinib prod-
uct monographs recommend withholding only dabrafenib until the resolution of pyrexia
symptoms [19,20], the most recent trials recommend withholding both drugs [22,23]. The
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initial survey of 12 Canadian melanoma-treating centres revealed variations in the du-
ration of treatment interruptions, use and dosing of antipyretic therapies, prophylactic
approaches, etc.

The Canadian working group used a three-step modified Delphi method to develop
the consensus statements and recommendations. The statements are in line with previously
published recommendations by the Australian group [18], but provide a more stepwise
approach and direction. In addition, the Canadian working group further defined recurrent
pyrexia syndrome and intermittent dosing, both of which are commonly seen in clinical
practice but poorly defined in the literature. The consensus statements also provide
suggestions regarding the dosing of antipyretics and steroids. While dosing of antipyretics
and steroids should be left to the clinical judgement of treating clinicians, the reassurance
that it is appropriate to reach for higher doses, if needed, could provide clinicians with
additional comfort when making treatment-related decisions.

Two studies have assessed the use of an adaptive pyrexia algorithm and have shown
improvement in pyrexia-related outcomes without compromising survival outcomes [28,29].
A pyrexia treatment algorithm has been developed to provide practical guidance for the
management of pyrexia syndrome, with the intent of reducing discontinuation rates, and ulti-
mately improve patients’ quality of life and cancer-related outcomes. These data supplement
and compliment the Canadian consensus statements.

Although based on available scientific evidence, a limitation of the Canadian pyrexia
management consensus statements is that they might unintentionally reflect the expertise
and opinions of the working group members. Thus, the algorithm for the management
of dabrafenib and trametinib-related pyrexia should be considered as a flexible tool that
is based on the best available scientific evidence and clinical information. It reflects the
consensus of experts in the field while allowing clinicians to use their individual judgement
in managing their patients.

5. Conclusions

The combination of dabrafenib and trametinib is an important therapy for patients
with BRAF-mutant melanoma. To streamline management of pyrexia syndrome, a common
AE associated with this combination, and help prevent unnecessary treatment cessations,
the Canadian working group has provided a set of consensus statements and recommen-
dations using a modified Delphi approach along with the proposed pyrexia syndrome
management algorithm. Appropriate management of dabrafenib and trametinib-related
pyrexia syndrome could improve patient quality of life, prevent unnecessary switching
between therapies and help ensure optimal treatment outcomes.
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Appendix A

Table A1l. Management of Dabrafenib and Trametinib-related Pyrexia in Canadian Routine Practice: Preliminary Survey of

Canadian Centres (N = 12).

How do you manage the first occurrence of pyrexia?

Treatment interruption
of both drugs
66%

Treatment interruption Acetaminophen and
of dabrafenib only ibuprofen as needed only
25% 8%

When do you resume treatment?
24 h post-resolution
of symptoms

48 h post-resolution
of symptoms

50% 50%
At what point do you consider steroids?
When refractory to
After 2nd occurrence After >2 occurrences dose reduction Other @
8% 42% 42% 8%
At what point do you consider dose reduction?
After 2nd occurrence After >2 occurrences When refractory to steroids Other ®
25% 42% 25% 8%
At what point do you consider permanently discontinuing dabrafenib and trametinib?
>2 occurrences Refractory to dose reduction Other €
8% 42% 50%

2 Tt depends on the severity of the first occurrence; if mild and short-lived, I might wait until 2 or more occurrences. P Refractory to medical
treatment (e.g., steroid) and having other complications (increase in serum creatinine, electrolytes abnormalities, etc.). ¢ Significant clinical

event, at least grade 3; after all
and other end-organ damage.

strategies fail; clinical signs or symptoms despite dose reduction(s); Refractory to dose reduction/steroids
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