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Abstract- Colorectal cancer continues to be one of the leading causes of mortality among 
patients with neoplasia worldwide, just behind to breast and prostate cancer. The aim of this 
study was to evaluate the efficacy of pembrolizumab in advanced colorectal neoplasms, to offer 
patients greater survival.  A search for scientific papers was carried out on the Pubmed and 
Lilacs platforms, using the following descriptors "colorectal cancer", "pembrolizumab" and 
"efficacy", both in Portuguese and in English, both being connected by the Boolean descriptor 
"AND". Thus, a total of 33 articles were included after inclusion and exclusion criteria. Despite the 
progress of studies, these lines of treatment are limited to patients due to the high cost of 
medications. 
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I.

 
Introduction

 olorectal cancer (CRC), an important public 
health problem1, is the third most common type 
of neoplasm and the fourth most common cause 

of death worldwide
 
2. The majority of cases are found in 

Western countries
 

3 and, to develop this disease, 
factors such as age, genetics, history of inflammatory 
bowel disease and the patient's lifestyle habits are 
considered3.

  The main tool for good patient
 

evolution still 
remains early detection4,

 
5 and in newly diagnosed 

patients, the first line of treatment is cytoreductive 
surgery followed by chemotherapy and/or radiotherapy

 3,
 

5,
 

6. However, there are numerous difficulties 
encountered in this scenario, as mutation rates result in 
ineffectiveness in many affected patients or many 
patients are diagnosed at an advanced stage (stage 4 
tumor).

  To ensure greater chances of survival for these 
patients, increasingly advanced studies are launched 
annually using immunotherapies7, especially this study, 
with the drug pembrolizumab. Studies show that many 
patients benefited from the use of this medication, 
presenting lasting responses8, with highly modified 
tumors, chemotherapy proved to be inferior9 compared 
to pembrolizumab.

  This medicine is considered a monoclonal 
antibody

 
12,

 
13 and is capable of causing changes in 

defense T cells, guaranteeing an anti-tumor effect
 
14. 

Small doses are used as neoadjuvant therapy and, 3 
weeks after insertion of the medication, cytoreductive 
surgery is performed14. Patients who are diagnosed in 

the metastatic phase benefited from the use of 
pembrolizumab15.  

The present study aimed to analyze the 
effectiveness of using pembrolizumab in advanced 
CRC, in order to guarantee greater survival for affected 
patients. 

II. Material e Method 

This is an integrative literature review, which 
consists of a research method that allows the synthesis 
and criticism of a given topic for study investigation. This 
review was prepared following the six steps of the 
process for carrying out an integrative review. To survey 
existing scientific productions on the topic, the first 
stage was developed to define the guiding question: 
“Efficacy of pembrolizumab in relation to advanced 
colorectal tumors”.  

The second stage consisted of defining the 
inclusion and exclusion criteria. Complete articles were 
included in the study, in Portuguese and English, year of 
publication between 2016 and 2024, original articles, 
randomized and controlled studies and articles related 
to the guiding question and the descriptors. The 
exclusion criteria were scientific articles that did not have 
the full text available, were duplicates and strayed from 
the topic.  

The third stage consisted of researching 
scientific articles, for this, data collection took place in 
the months of March and April 2024, an electronic 
search was carried out in the U.S. National Library of 
Medicine and the National Institutes Health (PubMed) 
databases. and through the Virtual Health Library (VHL), 
in the following information base: Latin American and 
Caribbean Literature in Health Sciences (LILACS), using 
the combination of descriptors belonging to the Health 
Sciences Descriptors (DeCS): “colorectal cancer”, 
“pembrolizumab” and “efficacy”, which were connected 
by the Boolean descriptor “AND”.  

Based on the results found by searching the 
articles in the databases with the descriptors, following 
the inclusion and exclusion criteria presented, the fourth 
stage of the article began, which consisted of a 
thorough reading of the titles and abstracts of each work 
in order to verify compatibility with the guiding question 
of the present study. Then, the fifth stage of the work 
began, which consisted of qualitative and descriptive 
analysis of the collected data and for this, the selected 
articles were organized in the form of a table (table 1) 
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with the following items: author, year, main results 
and/or conclusions and sample of children to facilitate 
understanding when analyzing the data found.  

Finally, the sixth stage comprises the 
discussion and synthesis of results, which was carried 
out in a comparative way of the data interpreted in the 
analysis of scientific articles in order to contribute 
information for the preparation of the work. 

III. Results 

99 articles were found in Pubmed, using only 
descriptors, when applying the inclusion criteria, 66 
articles remained, 33 of which were excluded and, after 
being part of the exclusion criteria, the final selection 
resulted in 33 articles selected. In the VHL-LILACS, 1 

article was found and, after applying the exclusion 
criteria, no article was selected.  

Therefore, 66 articles remained for complete 
reading and, after that, 33 were excluded, leaving 33 
articles for the final analysis, as shown in figure 1. After 
evaluating the findings obtained in this research, it was 
possible to observe that of the 33 articles, 27 were in 
favor of the use of pembrolizumab in advanced RCC. 
One article stated that the main line of treatment for this 
type of tumor is surgery followed by chemotherapy/ 
radiotherapy. Furthermore, 1 article stated that 
pembrolizumab did not show sufficient efficacy for 
colorectal cancer, being much more used in breast 
cancer or small cell lung cancer. 

Quadro 1: Relação dos artigos incluídos no estudo segundo as variáveis estudadas, por ordem de seleção dos 
artigos, ano e principais resultados encontrados 

Authors Year Main Results 

André T, Shiu 
KK, et all 2020 

This phase 3 randomized clinical trial showed that front-line pembrolizumab was superior to 
chemotherapy with regard to progression-free survival in patients with MSI-H–dMMR 
metastatic colorectal cancer. 

Ganesh, K., et 
all 2019 

Immune checkpoint inhibitor (ICI) treatment, specifically with monoclonal antibodies targeting 
programmed cell death 1 (PD1) and cytotoxic T lymphocyte antigen 4 (CTLA4), results in 
improved survival in dMMR–MSI-H metastatic RCC 

Fan A, et all 2021 The high efficacy of neoadjuvant immunotherapy in early-stage RCC has been proven. 

Zhang X, et all 2022 
For patients who have advanced unresectable or mCRC and are suitable for high-intensity 
chemotherapy, the NCCN v1.2021 guidelines recommend nivolumab ± ipilimumab (O ± Y) 
or pembrolizumab as first-line treatment for patients with MSI-H/dMMR status. 

Picard E, et all 2020 Initial approaches using anti-PD-1 mAbs in CRC were disappointing as only little, if any, 
clinical benefit was obtained. 

Weng J, et all 2022 
Immune checkpoint blockade (ICB) therapy has made significant progress in the treatment of 
advanced malignancies, and patients who benefit from this therapy can achieve a durable 
response. 

Rosati G, et all 2022 
In the metastatic setting, a phase II study demonstrated that tumors with a high mutation 
burden benefit most from the use of pembrolizumab. Pembrolizumab was superior to 
chemotherapy in terms of PFS. 

Zhu J, et all 2023 Surgery combined with chemotherapy and radiotherapy remains the standard component of 
curative multimodal treatment approaches for LACRC. 

Roth MT, et all 2021 Despite the antitumor activity of pembrolizumab in patients with MSI-H RCC, 30% to 35% of 
patients fail to obtain any benefit. 

Manz SM, et all 2021 

Despite the antitumor activity of pembrolizumab in patients with MSI-H RCC, 30% to 35% of 
patients fail to obtain any benefit. Keynote-177, the first randomized trial specifically recruiting 
MSI-H/dMMR mCRCs, showed superior PFS for patients treated with first-line pembrolizumab 
compared with standard chemotherapy, establishing first-line immunotherapy as the standard 
of care for MSI-H/mCRC. dMMR 

André T, et all 2023 

Results from the phase II KEYNOTE-164 study showed that pembrolizumab monotherapy had 
clinical activity in patients with mCRC who had been treated with ≥2 prior lines of standard 
therapy and in patients who had received ≥1 prior line of therapy (rate of objective response 
to pembrolizumab monotherapy led to progression-free survival 

Justesen TF, 2023 

ICIs, such as anti-PD-1 pembrolizumab, revitalize dysfunctional immune cells to enhance the 
anticancer immune response. For the majority of patients with CRC, ICIs have limited efficacy, 
however, for the subgroup of patients with dMMR tumors, promising results were found. 
 

Maiorano BA, et 
all 

2022 
Early studies of ICIs in mCRC included pretreated patients with MSI. Both KEYNOTE-016 and 
KEYNOTE-164 demonstrated the efficacy of pembrolizumab as monotherapy in chemo-
resistant patients, with an overall response rate. 

Rawla P, et all 2019 
Checkpoint inhibitors, a new form of immunotherapy, have been shown to be effective for 
mCRC patients with MMR deficiency and high MSI, while other forms of immunotherapy have 
not yet shown significant promise.. 
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Cervantes B, et 
all 

2024 
Since 2020 and the results of the phase III KEYNOTE 177 clinical trial, pembrolizumab [anti-
programmed cell death protein 1 (PD1)] is the new standard of care in first-line MSI/dMMR 
mCRC 

Kuang C, et all 2022 
The combination of pembrolizumab and azacitidine is safe and tolerable with modest clinical 
activity in the treatment of chemotherapy-refractory mCRC. 

Ronnekleiv-Kelly 
SM, et all 

2016 

A unique histologic feature of certain tumors in patients with microsatellite instability is 
infiltration by lymphocytes at the tumor-stromal interface. This feature highlights the biology of 
the tumor in its microenvironment and underlies the efficacy of the programmed death 
inhibitor pembrolizumab in patients with microsatellite unstable metastatic colorectal cancer. 

Miyamoto Y, et 
all 

2022 The results confirm that pembrolizumab should be the standard of care for first-line treatment 
of patients with MSI-H/dMMR mCRC 

Chen X, et all 2024 Monoclonal antibodies (mAbs), such as nivolumab and pembrolizumab, have been used to 
improve the effectiveness of CRC treatments. 

Wang C, et all 2020 

Although no responses were recorded in our cohort, disease control in five patients, four 
without liver metastases, suggests its clinical activity when combined with nivolumab in a 
subgroup of MSS metastatic colorectal cancer. Furthermore, prolonged MS of 7 months or 
more in two patients with prior progression on pembrolizumab and atezolizumab provides 
preliminary evidence suggesting potential synergy between regorafenib and PD‐1 inhibitors 

Cancanelli L, et 
all 

2021 

In this study, after a median follow-up of 32.4 months, pembrolizumab was superior to 
chemotherapy in terms of progression-free survival (median, 16.5 vs. 8.2 months; hazard 
ratio, 0.60; 95%CI, 0.45-0.80; P=0.0002), but data on OS still remain blinded until final 
analysis 

Zhang X, et all 2022 Cinco inibidores de PD-1/PD-L1 aprovados pela FDA são usados na terapêutica do câncer: 
nivolumabe, pembrolizumabe, atezolizumabe, durvalumabe e avelumab 

Jung G, et all 2020 The clinical trial design was of high quality and, given the compelling clinical benefit, 
pembrolizumab is highly recommended as a first-line treatment option for MMRd mCRC. 

Fountzilas C, et 
all 

2021 Pembrolizumab has evolved as an active treatment option in patients with advanced MSI-
H/dMMR colorectal cancer, regardless of SARS or BRAF status. 

Morse MA, et all 2020 Recently, immune checkpoint inhibitors have demonstrated impressive activity in patients with 
CRC and other solid tumors that are deficient in mismatch repair (dMMR). 

Razak AR, et all 2020 Patients who received 1100 mg AMG 820 plus pembrolizumab had a better irPR response, 
including 2 of 41 patients with metastatic RCC. 

Kim DW, et all 2021 Ibrutinib 560 mg daily plus pembrolizumab 200 mg every 3 weeks appears to be well 
tolerated with limited anticancer activity in metastatic RCC. 

Elez E, et all 2024 In a subgroup analysis of this study, patients with mCRC carrying the BRAF V600E mutation 
benefited from treatment with pembrolizumab compared with SOC chemotherapy. 

Wang C, et all 2019 Surveillance CT showed a significant and persistent reduction in tumor burden throughout 
therapy, with complete remission in January 2017. 

Rahma OE, et 
all 2022 The combination of ziv-aflibercept and pembrolizumab demonstrated an acceptable safety 

profile with antitumor activity in solid tumors. 
Água doce T, et 

all 2017 The development of immunotherapy with immune checkpoint inhibitors (ICIs) has advanced 
treatment strategies for various types of cancer. 

Smith HG, et all 2023 The advent of immunotherapy in the form of immune checkpoint blockade (ICB) has led to 
dramatic improvements in the treatment of several cancers with historically poor prognoses. 

Pereira LD, et all 2018 
PD-L1 testing as a predictive biomarker is only recommended for the use of Pembrolizumab 
in lung cancer, and a predictive role for PD-L1 expression in colorectal and urothelial cancer 
has not been demonstrated. 
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Figura 1:

 

Fluxograma de seleção de artigos incluídos no estudo, 2024

 

IV. Discussion 

The present study indicates that 
pembrolizumab monotherapy was well tolerated in 
patients with heavily pretreated PD-L1-positive 
advanced RCC. KEYNOTE-177 was the first randomized 
phase 3 study comparing pembrolizumab, a PD-1 
antibody, with standard chemotherapy in a first-line 
setting. Initial data analysis demonstrated a higher 
overall response rate with pembrolizumab, with a 
notable duration of response, suggesting a plateau in 
the Kaplan-Meier analysis beyond 3 years of follow-up. 
The toxicity profile and quality of life outcomes also 
clearly favored pembrolizumab over chemotherapy.  

It was observed in the studies, that in the 
pembrolizumab line, the ORR was reported between 
41%-43.8% compared to 32%-33.1% following standard 
chemotherapy. The median PFS for pembrolizumab 
overall was 16.5 months versus 8.3 months in standard 

line chemotherapy and the 24-month PFS rates were 
48.3% versus 18.6%, respectively. In summary, in the 
overall population, first-line treatment with 
pembrolizumab provided significantly longer PFS, 
higher ORR, and prolonged duration of response 
compared to chemotherapy. OS was also longer with 
pembrolizumab versus chemotherapy within a 
worldwide range. 

The benefit of pembrolizumab persisted in most 
groups, however, those with a KRAS or NRAS mutation 
did not appear to benefit from pembrolizumab 
compared with standard chemotherapy. Furthermore, 
MSI-H CRC tumors also appear to have higher PD-L1 
expression than their MSS counterparts, possibly 
suggesting that PD-1 checkpoint blockade may be 
particularly beneficial in the treatment of MSI-H CRC. 

Pembrolizumab was also well tolerated in 
KEYNOTE-177, with 22% of patients experiencing a 
grade 3 or higher adverse event based on the National 
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Cancer Institute Common Terminology Criteria for 
Adverse Events, relative to 66% of patients in the 
standard chemotherapy who experienced a grade 3 or 
higher adverse event. In the analysis of health-related 
quality of life, pembrolizumab was also superior to 
standard chemotherapy. Time to deterioration was 
prolonged for global health status/quality of life, physical 
functioning, social functioning, and fatigue for patients 
who received pembrolizumab compared to those who 
received standard chemotherapy. 

The dose of pembrolizumab administered in the 
latest studies (10 mg/kg Q2W) is higher than that used 
in the early trials (2 mg/kg every 3 weeks [Q3W], 10 
mg/kg Q3W, or 200 mg Q3W) and is superior at 
currently approved doses (2 mg/kg Q3W and 200 mg 
Q3W). However, the tolerability of pembrolizumab at all 
three doses was similar in cohorts of patients with 
various advanced solid tumors. Therefore, the current 
study does not support any potential benefit in 
increasing the dose of pembrolizumab as a way to 
improve therapeutic response.  

V. Conclusion 

The results found in this present study suggest 
that the monoclonal antibody pembrolizumab is of 
paramount importance in the treatment of advanced 
colorectal cancer, whether neoadjuvantly, adjuvantly or 
in association with cytoreductive surgeries. Such a 
medicine is capable of connecting to tumor cells, 
causing the effect of antitumor cells on defense T cells. 

This effect led to an improvement in survival 
rates in patients with advanced colorectal cancer, 
compared to patients who underwent palliative 
treatments with surgery associated with FOLFOX (5-
fluorouracil, oxaliplatin and folinic acid) or FOLFIRI (5-
fluorouracil and irinotecan).  

Therefore, given that its cost in Brazil is high, it 
would be of great value if pembrolizumab were available 
to the entire population affected by CRC, guaranteeing 
greater survival and quality of life. 
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