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The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order
to standardize producers to assist the reasoning and decision-making of doctors.

The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be
adopted, depending on the conditions and the clinical status of each patient.

PD-1 (programmed cell death protein 1) is a immu-
nologic checkpoint that limits the activity of T cells
(lymphocytes) in peripheral tissues. Pembrolizumab
is a IgG4 monoclonal antibody, highly selective and
humanized, which binds to the programmed cell death
protein 1 receptor and blocks its interaction with the
PD-L1 and PD-L2 ligands. A systematic review was per-
formed using the PICO search system Adult patients
with advanced melanoma (completely resectable or
unresectable) without distant metastasis (patient)
Treatment with pembrolizumab compared with
another or no therapy (intervention) death (any cause);
death or recurrence; and adverse events (outcome).
The search process resulted in 323 papers, of which
three were included. The details of the methodology
and the results of this guideline are set out in Annex 1.

INTRODUCTION

PD-1 (programmed cell death protein 1) is a immu-
nologic checkpoint that limits the activity of T cells

(lymphocytes) in peripheral tissues. The PD-1 pathway
is a immunological control checkpoint that can be cou-
pled by tumor cells to inhibit immune surveillance of
the active T cell.

Pembrolizumab is a IgG4 monoclonal antibody that
is highly selective, humanized, and binds to the pro-
grammed cell death protein 1 receptor and blocks its
interaction with the PD-L1 and PD-L2 ligands, which
are expressed in antigen-presenting cells and may
be expressed by tumors or other cells in the tumor
microenvironment, assisting them in preventing of
their detection and elimination by the immune system
of the host.

The involvement of PD1 on the surface of lympho-
cytes by PD-L1 in melanoma cells provides inhibitory
signals that negatively regulate the function of T cells.

The advent of monoclonal antibodies that target
CTLA-4 (ipilimumab) or PD-1 (nivolumab and pem-
brolizumab) checkpoints increased the expectations
for better outcomes in advanced melanoma. How-
ever, resistance remains an important issue. Genetic
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and followed-up to measure the outcomes of death and
adverse events at 6 or 12 months (Table 1).

Regarding the bias risk of the three studies included,
two of them were not double-blind®#, and all had losses
>20%, so the overall risk of the studies can be considered
moderate (Table 2).

All studies assessed the outcome of death from any
cause, and one of them assessed the composite outcome

mutations and deregulation of the immune system
may be a factor in some patients and have a significant
impact on the effectiveness of therapies.

RESULTS

Our study population included 2,393 patients
with advanced melanoma who underwent pembroli-

zumab therapy (N=971) compared to ipilimumab  of death or recurrence (local, regional, or distant metas-

(N=278), chemotherapy (N=179), or a placebo (N=505)

TABLE 1. CHARACTERISTICS OF THE STUDIES INCLUDED

tasis)® (Table 3).

SCHACHTER, | 834 patients >18 years (62 years median) with:
2017 melanoma confirmed histologically; unresectable; Pembrolizumab 10 | Ipilimumab 3 oS 229
KEYNOTE-006 | stage Il or IV; without prior therapy with ipilimumab | mg/kg mg/kg
(previous treatment with one or two other therapies SFP
was allowed); wild-type or mutant Braf; Ecog O to 1; | 2/2 weeks or 3/3 weeks, 4
at least a measurable lesion per Recist version 1.1. cycles Adverse
Exclusion criteria: previous therapy with CTLA, PD-1, | 3/3 weeks (Q3W) events
or PD-L1inhibitors, ocular melanoma, cerebral me-
tastasis, and severe autoimmune disease requiring
corticosteroid therapy.
HAMID, 540 patients (median age of 62 years) with progres- Chemotherapy
2017 sive unresectable melanoma in stage I1-1V after Pembrolizumab chosen by the | OS 28
KEYNOTE-002 | ipilimumab or therapy with MEK or Braf inhibitor (or investigator
Stage Il both), if positive mutant Brafve°°; 2 mg/kg, IV Q3W (paclitaxel plus
Ecog status of O or T; at least one measurable lesion. carboplatin, Adverse
We excluded patients with active brain metastases or paclitaxel, events
or carcinomatous meningitis, active autoimmune carboplatin,
disease, active infection requiring systemic therapy; | 10 mg/kg Q3W dacarbazine, or
HIV infection, active virus of hepatitis B or C, history oral temozolo-
of adverse events related to ipilimumab grade 4 or 3, mide)
or previous treatment with any other anti-PD-1or
anti-PD-L1 therapy.
EGGER 1,019 patients >18 years (54 years median) with Pembrolizumab
MONT, metastatic cutaneous melanoma for regional lymph | 200 mg IV every 3 | Placebo oS 151
2018 node, stage IlIA, 1B, or I1IC, with complete resection | weeks (Q3W), up SFP
KEYNOTE-O54 | and without distant metastasis. to 18 doses, or until Adverse
Complete regional lymphadenectomy was performed | disease recurrence events
<13 weeks prior to the initiation of treatment. or unacceptable Quality of
Exclusion criteria: Ecog >1(0-5); autoimmune dis- toxic effect life
eases; uncontrolled infections; use of corticosteroids,
and previous therapy for melanoma.
84% had a positive expression of PD-L1(>1% of
expression).
Q3W = every 3 weeks; Ecog = Eastern Cooperative Oncology Group (minimum score of O and maximum of 5)
TABLE 2. DESCRIPTION OF THE BIASES OF THE STUDIES INCLUDED
Study/Year Random | Blinded Double- | Losses Prog. Outcome | ITT Sample
allocation | blind Charac- Analysis | size cal-
teristics culation

Schachter, 2017

Hamid, 2017

Egger Mont, 2018

ITT = intention-to-treat analysis. (blue) Low risk of bias (orange) Presence of bias (yellow) Unclear risk of bias
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ADVANCED MELANOMA IN ADULTS

EMBROLIZUMAB AS A TREATMENT OPTION

TABLE 3. STUDY RESULTS FOR THE OUTCOME OF DEATH

Study Pembro Ipilimumab QT (paclitaxel plus carboplatin, paclitaxel, Placebo
patients/ patients/ carboplatin, dacarbazine, or oral temozolo-
events events mide)
IN 12 MONTHS
Schachter, 2017(3) 277/93 278/133
Keynote-006 Death outcome
10 mg/kg; Q3W
IN 12 MONTHS
Hamid, 180/85 179/99
2017(4) Death outcome
Keynote-002 2 mg/kg; Q3W
IN 6 MONTHS
Eggermont, 514/101 505/142
2017(5) Death or recurrence outcome
Keynote 054 200 mg Q3W

Q3W = every 3 weeks

1. Pembrolizumab vs. Ipilimumab (1-year follow-up)

The study allows us to evaluate the outcome of death in up to 12 months, comparing pembrolizumab (10
mg/Kg, Q3W) with ipilimumab and shows a reduction of 14% (95% CI, 22 to 6%), favoring the use of pembroli-
zumab (p=0.0005); it is necessary to treat (NNT) seven patients (95% CI, 4 to 16) to prevent one death in this
period (Figure 2).

PEMBRO Ipilimumab Risk Difference Risk Difference
Study or Subgroup  Bvents Total BEvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Schachterd, 2017 93 277 133 278 1000% -0.14 [F0.22,-0.08]
Total (95% CI) 277 278 100.0% -0.14[-0.22, -0.06] e
Total events 93 133

Heterogeneity: Mot applicatile
Testfor overall effect £=3.46 (P = 0.000%9}

02 01 0 01 02
Favours PEMBRO  Favours Ipilimumab

FIGURE 2. COMPARISON CHART: 1. PEMBROLIZUMAB VERSUS IPILIMUMAB IN THE TREATMENT OF ADVANCED
MELANOMA, OUTCOME: DEATH IN UP TO 12 MONTHS.

2. Pembrolizumab vs. Chemotherapy (1-year follow-up)

Only one study compared pembrolizumab (2 mg/kg, Q3W) versus chemotherapy, as chosen by the investi-
gator (paclitaxel plus carboplatin and paclitaxel, carboplatin, dacarbazine, or oral temozolomide), and allows

to evaluate the outcome of death within 12 months.
There was no difference between the two therapies in relation to the risk of within 12 months [Absolute Risk

Reduction (ARR) = -0.08 (-0.18 to 0.02); p=0.012; the result is not significant] (Figure 3).

PEMBRO QUIMIOTERAPIA Risk Difference Risk Difference
Study or Subgroup  Bvents Total PBvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Harmid O, 2017 85 180 k] 175 1000% -0.08[-018,0.02] ‘.‘
Total (95% CI) 180 179 100.0% -0.08 [-0.18, 0.02] S o
Total events a5 99
Heterogeneity: Mot applicable 5_1 —IZII 5 5 IZIIS 15
Testfor averall effect Z=1584 (F=012 Favours PEMBRD  Favours QUIMIO

FIGURE 3. COMPARISON CHART: 2. PEMBROLIZUMAB VERSUS CHEMOTHERAPY IN THE TREATMENT OF
ADVANCED MELANOMA, OUTCOME: DEATH IN UP TO 12 MONTHS.
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3. Pembrolizumab vs. Placebo (6-month follow-up)

The study allows us to calculate the risk of death or recurrence within six months, comparing pembroli-
zumab (200 mg, Q3W) versus a placebo. There was a reduction in the risk of death or recurrence by 8% (IC 95%,
14% to 3%) favorable to pembrolizumab (p=0.001); it is necessary to treat (NNT) 12 patients (95%, CI 7 to 30) to
avoid one recurrence or death in up to six months, Figure 4.

PEMBRO Placebo Risk Difference Risk Difference
Study or Subgroup Events Total Pvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Egoermont Aw, 2018 101  &14 142 504 100.0% -0.08[-0.14,-0.03]
Total (95% CI) 514 505 100.0% -0.08[-0.14,-0.03] B
Total events 101 142
Heterogeneity: Mot applicable _DI > _051 : 051 D=2
Test for overall effect: Z= 318 (P =0.001) Fa'\p'nurs PEMBRO Fan‘uuré PLACEBO

FIGURE 4. COMPARISON CHART: 3. PEMBROLIZUMAB VERSUS PLACEBO IN THE TREATMENT OF ADVANCED

MELANOMA, OUTCOME: DEATH OR RECURRENCE IN UP TO 6 MONTHS.

ADVERSE EVENTS

All three comparisons of pembrolizumab®® evaluated adverse events grade >3, regardless of the cause, in
the population treated, Table 4. Pembrolizumab showed no difference in the number of adverse events grade
>3 in comparison with ipilimumab (ARR=2.9, CI 95% -0.03 to 0.09; NNT=NS), however, it reduced the risk by
12.8% (95% CI, 45% to 21%) in comparison with chemotherapy (NNT=8, 95% CI, 5 to 22). In comparison with the
placebo, pembrolizumab increased the risk of adverse events grade >3 by 13% (95% CI, 18% to 7.8%).

TABLE 4. ADVERSE EVENTS GRADE =I1I - ALL CAUSES - IN THE POPULATION TREATED

Study Pembro Ipilimumab | QT (paclitaxel plus Placebo ARR% NNT or NNH
patients/ patients/ carboplatin, paclitaxel, or ARI% (C195%)
events events carboplatin, dacarbazine, (C195%)

or oral temozolomide)

Schachter, 2017 277/46 256/50 ARR=29 NNT=NS

Keynote-006 10 mg/kg; Q3W (-0.036 to 0.094)

Hamid, 178/24 171/45 ARR=12,8 NNT=8

2017 2 mg/kg; Q3W (0.045 10 0.217) (510 22)

Keynote-002

Eggermont, 509/161 502/93 ARI==131 NNH=8

2018 200 mg Q3W (-0184 to (3t013)

Keynote-054 -0.078)

ARR = absolute risk reduction; ARI = absolute risk increase; NNT = number needed to treat; NNH = number need to harm; Cl = confidence interval

SYNTHESIS OF THE RESULTS FOR THE OUTCOME OF DEATH

Outcome or subgroup Studies | Participants Statistical Method Estimated effect

1. Death iN up to 12 months Pembro vs. Ipilimumab 13 555 Difference in risk (M-H, -014[-0.22,
Fixed, 95% CI) -0.06]

2. Death in up to 12 months Pembro vs. Chemo 14 359 Difference in risk (M-H, Fixed, | -0.08 [-0.18,
95% Cl) 0.02]

3. Death or recurrence in up to 6 months Pembro vs. Placebo | 1° 1,019 Difference in risk (M-H, Fixed, | -0.08 [-0.14,
95% Cl) -0.03]
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QUALITY OF EVIDENCE FOR THE OUTCOME OF DEATH
1. Pembrolizumab versus Ipilimumab

Death in up to 12 months
1 RCT severe? | not not not None 93/277 133/278 | RR0O.70 minus14 | @®e 0 IM-
severe severe severe (33.6%) (47.8%) | (0.57 to per 100 MODER- | PORT-
0.86) (from mi- | ATE ANT
nus 21to
minus 7)

RCT: Randomized clinical trial; Cl: Confidence interval; RR: Risk ratio

Explanations
a. A loss greater than 20%

2. Pembrolizumab versus Chemotherapy

Death in up to 12 months

1 RCT severe® | not not severe® | none 85/180 | 99/179 RRO.87 |7lessper |@BOO | IM-
severe severe (472%) | (553%) |(0.70t0 |100 LOW PORT-
1.05) (from 17 ANT
lessto 3
more)

RCT: Randomized clinical trial; Cl: Confidence interval; RR: Risk ratio

Explanations
a. A loss greater than 20%
b. The result was not significant. Small sample size

3. Pembrolizumab versus Placebo

Death in up to 12 months

1 RCT severe? | not not not None 101/514 | 142/505 | RRO.70 | minus8 |®®BO |IM-
severe severe severe (196%) | (281%) |(056t0 | per100 | MOD- PORT-
0.87) (fom | ERATE | ANT
minus 12
to minus
4)

RCT: Randomized clinical trial; Cl: Confidence interval; RR: Risk ratio

Explanations
a. A loss greater than 20%
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SYNTHESIS OF EVIDENCE

In patients with unresectable melanoma; stage 111
or IV; without prior therapy with ipilimumab; with no
ocular melanoma or cerebral metastasis; wild-type or
mutant Braf, pembrolizumab (first or second line) in
comparison with ipilimumab: reduces the risk of death
by 14% (NNT=7, 95% CI, 4 to 16), in up to 12 months.
The quality of the evidence that supports this result
is moderate.

In patients with progressive unresectable mela-
noma in stage I1I-1V, after ipilimumab or therapy with
MEK or Braf inhibitor (or both), if positive for mutant
Braf'®?°, pembrolizumab in comparison with chemo-
therapy: showed no statistical difference in the risk of
death in up to 12 months. The quality of the evidence
that supports this result is low. However, pembroli-
zumab reduces the risk of adverse events in grade
=111 - quality of evidence low.

In patients with cutaneous melanoma metastasis
to a regional lymph node; stage I11A, 11IB, or I1IC; with
complete resection and regional lymphadenectomy;
without distant metastasis and prior therapy, pem-
brolizumab in comparison with a placebo: Reduces the
risk of death or recurrence by 8% (NNT=12, 95% CI, 7
to 30), in up to six months. The quality of the evidence
that supports this result is moderate.

DISCUSSION

The evidence currently available on the efficacy
and safety of pembrolizumab as the first or second
line of treatment for advanced melanoma is based on
three randomized clinical trials®.

The effectiveness results presented by the stud-
ies show that pembrolizumab decreased the risk of
death in cases of unresectable melanoma in compari-
son with ipilimumab®, as well as in adjuvant therapy
for stage 111 melanoma with lymph node involvement,
with complete resection, compared with a placebo®;
however, the magnitude of the benefit in the long term
is not clear. For stage I1I-IV progressive unresectable
melanoma, after ipilimumab or therapy with MEK or
Beaf inhibitor (or both), if positive for mutant Braf'é°°,
pembrolizumab in comparison with chemotherapy
showed no statistically significant reduction in the risk
of death; however, this result should be considered
with caution due to the high risk of bias, indicating a
low quality of evidence®.

In this review, we chose to use, whenever possible,
the branch of the study that used a dose of 2 mg/kg of

pembrolizumab, Q3W, if there was a branch that used
10 mg under the same conditions®.

Considering the three studies, the rates of patients
with positive PD-L1 tumor ranged from 83.3% to 54%
and negative PD-L1 from 26.7% to 11.5%.

We did not consider the results of PD-L1 subgroup
analyses of the studies in this review, due to the
risk of false-positive results, avoiding the following
question: is there indeed a significant difference in
the treatment effect or it is merely a random occur-
rence (considering the absence of prior sample size
definition and subsequent statistical power for this
difference)?

ANNEXI
Clinical question

What is the impact of pembrolizumab on the out-
comes of overall mortality (death from any cause)
and adverse events in the treatment of patients with
advanced melanoma when compared to chemother-
apy alone?

Structured question

P Adult patients with advanced melanoma (completely
resected or unresectable) without distant metastasis

1 Treatment with pembrolizumab compared with another or
no therapy

C -

(o) Death (any cause); death or recurrence; and adverse events

Eligibility criteria

The selection of the studies and the evaluation of
the titles and abstracts obtained from the search strat-
egy in the databases consulted were independently
and blindly conducted in total accordance with the
inclusion and exclusion criteria. Finally, studies with
potential relevance were separated.

When the title and the summary were not enlight-
ening, we sought for the full article.

Only studies with texts available in its entirety
were considered for critical evaluation.

No restriction was made regarding the year of pub-
lication or language.

The following outcomes were excluded: quality of
life, objective response, progression-free survival; sub-
group analysis will not be evaluated (PD-L1 in tumor
tissue) and cycles every two weeks.

Randomized clinical trial studies were included.
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Search for papers
Database

The search for evidence will be conducted on
Medline virtual scientific information database, and,
when necessary, manually in the references found
from references.

The search in these databases was performed by
the month of June 2019, and a systematic review was
performed according to the Prisma recommendations.

Search strategy

PubMed: Melanomas OR Malignant melanoma
OR Malignant Melanomas) AND Pembrolizumab AND
Random?*;

CENTRAL / Cochrane: (Melanomas OR melanoma)
AND Pembrolizumab

Critical evaluation

Relevance - clinical importance

This guideline was prepared by means of a clini-
cally relevant question in order to gather information
in medicine to standardize approaches and assist in
decision-making.

Results application - External validity

We will extract the following data from the stud-
ies: name of the author and year of publication, study
population, intervention and comparison methods,
absolute number of deaths and adverse events, time
of follow-up.

Randomized clinical trials will have their risk of
biases analyzed according to the following criteria:
randomization, blinded allocation, double-blinding,
losses, prognostic characteristics, presence of relevant
outcome, time for the outcome, method for outcome
measurement, sample size calculation, early interrup-
tion, presence of other biases.

The results will be presented as the difference in
the risk of death or adverse events between pembroli-
zumab therapy and another or no treatment. The con-
fidence level adopted was 95%.

The results of the studies included will be meta-an-
alyzed by RevMan 5.3, and the difference in overall
risk will be the final measure used to support the syn-
thesis of evidence that will answer the clinical ques-
tion of this review.

The quality of evidence will be graded as high, mod-
erate, low, or very low using the Grade instrument®
and taking into account the risk of bias, the presence
of inconsistency, vagueness or indirect evidence in the

meta-analysis of the outcomes of death and adverse
events, and the presence of publication bias.

Results

The search for evidence retrieved 323 papers,
of which six were selected based on their title and
abstract on immunotherapy with pembrolizumab, for
the treatment of patients with advanced melanoma,
in comparison with ipilimumab, chemotherapy, or a
placebo. The six studies that met the eligibility criteria
were then were accessed for analysis of their full text.
Of the six studies, three were selected to support this
assessment®?; the grounds for exclusion and the list
of studies excluded are available in the references,
Figure 1, and Table 5.

The selection of retrieved from the virtual data-
bases of scientific information is detailed in the flow-
chart below:

FIGURE 1. FLOWCHART

TABLE 5. STUDIES EXCLUDED AND REASON FOR

EXCLUSION

Study Reason for exclusion

Carlino MS, 2018 Subgroup analysis

Ribas A, 2015 Analysis in an intermediate time
Robert C, 2015 Analysis in an intermediate time
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Final declaration

The Guidelines Project, an initiative of the Bra-
zilian Medical Association in partnership with the
Specialty Societies, aims to reconcile medical infor-
mation in order to standardize approaches that can
aid the physician’s reasoning and decision-making
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