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Abstract
Background. Given that no approved targeted agents for metastatic triple-negative breast cancer (mTNBC) and no opportunity of surgery for metastatic breast
cancer (MBC), new treatment options are urgently to be discovered. The anti-PD-1/PD-L1 immunotherapy may be effective, and what we should be aware of is
the response rate and adverse events. Methods. The PUBMED, EMBASE, Cochrane and www.clinicaltrials.gov databases were searched to �nd potential
studies using the following strategies: anti-PD-1/PD-L1; metastatic; breast cancer. R© package Meta was used to pool incidence. Results. Six studies including
586 advanced breast cancer patients treated with anti-PD-1/PD-L1 agents were included in this meta-analysis. The anti-PD-1/PD-L1 agents include
pembrolizumab, atezolizumab and avelumab. Among these patients, CR was 1.26%, PR was 7.65%, ORR was 9.85% and DCR was 18.33%. We also found that
the response rate was closely associated with the expression of PD-L1 biomarker (PD-L1+ vs PD-L1-): the CR was 2.71% vs 0.00%; the PR was 9.93% vs 2.69%;
the ORR was 10.62% vs 3.07%; the DCR was 17.95% vs 4.71%. 1-year overall survival rate and 6-months progression-free survival rate were 43.34% and
17.24%. Respectively, the overall incidence of AEs was 64.18% in any grade and 12.94% in severe grade. The incidence of irAEs was 14.75%. Besides, the
incidence of discontinue and death due to treatment-related AEs was about 3.06% and 0.31% respectively. When the detailed AEs were analyzed, most
treatment-related AEs of any grade were arthraigia, asthenia, decreased appetite; most common treatment-related AEs of severe grade were anemia,
autoimmune hepatitis, diarrhea; the most common irAEs were hypothyroidism , followed by hyperthyroidism, pneumonitis and infusion-related reaction.
Conclusions. Anti-PD-1/PD-L1 monotherapy showed a manageable safety pro�le and had a durable anti-tumor clinical activity in a subset of patients with
mTNBC or MBC. PD-L1 expression may be correlated to a higher probability of clinical response.

Background
The latest data showed that up to 30% of women with non-metastatic, early-stage breast cancer at �rst diagnosis will �nally develop distant metastatic
disease, and up to 6% of women diagnosed with breast cancer in the United States have metastatic disease at the time of �rst visit. The impact of new
chemotherapeutic and hormone agents on survival in a population-based cohort of women with metastatic breast cancer[1–4]. Although advances in the
treatment of metastatic breast cancer(MBC) and an encouraging median overall survival time approaches to 24 months (vary from months to years), known
as an incurable and fatal disease subtype, advanced breast cancer still remains a vitally signi�cant threat to the wellness of women all over the world[5, 6],
making it a pressing priority to discover novel and effective approaches to improve overall survival and prognosis of patients who suffered from this
dangerous disease.

With the goal of being an individualized and tailored approach, the therapeutic strategy of MBC depends on both clinical factors and tumor biology, including
systemic medical treatment consisting of chemotherapy, endocrine therapy, and/or biologic therapies, and supportive care measures[7, 8]. What’s worse is that
as for metastatic triple-negative breast cancer (mTNBC) patients (whose median OS is 8 to 13 months, accounting for 15–20% of breast cancer patients)[9,
10], there is no approved targeted treatment available, other than the administration of cytotoxic chemotherapy, which turned out to be a poor clinical
outcome[11–13]. Thus, novel and effective therapies are urgently needed for MBC especially mTNBC patients whose disease has continuous progressed even
following standard therapies.

Immunotherapy comprises a promising and tolerable new area in breast cancer therapy. Programmed death–1 (PD–1) is an inhibitory trans-membrane
receptor expressed on the surface of immune effect cells including B cells, T cells, DCs, NK cells, and many TILs, and two ligands of PD–1 called PD-L1 and
PD-L2 have been identi�ed[13]. In 2011, by targeting either the PD–1 receptor or its ligand PD-L1, these immune checkpoint inhibitors were �rst approved by
the Food and Drug Administration (FDA) for applying to advanced metastatic melanoma. Moreover, with the emerging of a large number of research about
PD-L1/PD–1 inhibition and breast cancer, preliminary data from several quali�ed clinical trials presented promising outcomes for patients with advanced
stage/metastatic breast cancer. In this meta-analysis study, we conducted the present available data of several quali�ed studies to explore the e�cacy and
safety of anti-PD–1/PD-L1 monotherapy for MBC.

Methods
Literature Searches

We searched PUBMED, EMBASE, Cochrane and www.clinicaltrials.gov databases to determine eligible studies from database inception to March 1, 2019. With
no restriction on language, the strategy we used was as follows: (anti-PD–1 OR anti-PD-L1 OR nivolumab OR pembrolizumab OR atezolizumab OR avelumab
OR BMS–936559 OR durvalumab) AND (metastatic OR advanced) AND breast cancer. All words available for Medical Subject Headings (MeSH) were
searched by MeSH. The references of included studies as well as relevant reviews were screened either, in order to acquire some other potential studies.
Conference abstracts before March 1, 2019 were also searched.

Selection Criteria
Eligible studies included in our meta-analysis were required to meet the following criteria: (1) Prospective clinical trials; (2)Patients were diagnosed
with advanced/metastatic breast cancer that were treated with anti-PD–1/PD-L1 agents monotherapy; (3)Oncologic therapy prior to anti-PD–1/PD-L1
treatment was acceptable; (4)Study the e�cacy or safety of this therapy. (5) Research report-speci�c data related response rate (WHO Criteria) and adverse
events (AEs).

The exclusion criteria were: (1) Non-oncologic patients treated with anti-PD–1/PD-L1 agents; (2) Oncologic patients treated with anti-PD–1/PD-L1 agents
combined with other treatments simultaneously; (3)Case reports, basic research, reviews, systematic reviews and meta-analysis, letters, editorials, and expert
opinions; (4) Duplicate publications or unpublished studies.

http://www.clinicaltrials.gov/
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Data Extraction
The titles and abstracts of all studies retrieved were independently reviewed by two authors. Then, the full texts of all potentially eligible studies were
assessed. A standardized, pre-piloted form was used to extract relevant information from the included studies.

The e�cacy outcomes were: complete response(CR); partial response (PR); objective response rate  (ORR) and disease control rate (DCR) according to Version
1.1 of the Response Evaluation Criteria in Advanced Solid Tumors version (RECIST version). The primary safety outcomes were detail adverse events and
incidence of adverse events(AEs), immune-related AEs (irAEs) and their grade (1–5; recorded according to Version 4 of the Common Terminology Criteria for
Adverse Events of the National Cancer Institute, CTC for AE version). Grades ≥3 were evaluated as severe or high grade. The secondary outcome was
incidence of death due to treatment related AEs. Any discrepancies or problems arisen were solved by our discussion. Missing data were acquired and
ascertained from the principle investigator by e-mails.

Quality Assessment

The risk of bias for the studies included was assessed by two independent investigators according to the Cochrane Risk of Bias Tool and used a weighted
Cohen's kappa coe�cient (κ) to measure agreement[14].We assessed the following components: sequence generation, blinding, allocation concealment,
completeness of outcome data, incomplete outcome data, and other types of bias. Problems and disagreements were resolved by our discussion until we
reached an agreement.

Statistical Analysis

The CR, PR, ORR, DCR and incidence of AEs, irAEs, severe AEs were pooled and estimated for the included studies in this meta-analysis. Heterogeneity between
studies was assessed by Q test and I2 statistics. If the I2 value was less than 50%, the meta-analysis was performed using the �xed-effects model. Otherwise,
the random-effects model was selected. Potential publication bias was examined by Egger's test. Incidence and subgroup analyses was calculated using R
software [R version 3.5.2] with package Meta function. RR was calculated using IBM SPSS Statistics 22.

Results

Literature Search
Our search strategy identi�ed 532 potential articles. 454 studies were excluded due to duplicates. The remaining 78 articles were screened for titles and
abstracts, and 57 articles were removed based on our inclusion or exclusion criteria. Furthermore, 15 studies were dropped because they did not contain our
data of interest. Finally, 6 studies were included in our meta-analysis. The study selection is shown in Figure 1.

Study Characteristics
The detailed information of the clinical trials involved is presented in Table 1. Overall, 6 studies comprising 586 advanced breast cancer patients treated with
anti-PD–1/PD-L1 agents were included in this meta analysis [15–20](Table 1). Among these 6 studies, 5 studies were phase I clinical trials, and the other one
was phase II clinical trial, and all of them were single group assignment. There were 4 studies involving pembrolizumab treatment (306 patients), one trial
involving atezolizumab treatment (115 patients), and the other one trial involving avelumab treatment (168 patients). Among these 586 patients, 454 patients
were TNBC, and 417 patients were PD-L1+ (PD-L1 positive status was de�ned as PD-L1 expressed in ≥ 1% tumor cells).

Effect

Global Response Rate and Survival Rate

The global response rate consists of CR, PR, ORR and DCR. The global CR was 1.26% (95% CI, 0.35–2.54; I2, 19.10), PR was 7.65% (95% CI, 3.32–13.37; I2,
76.40), ORR was 9.85% (95% CI, 4.40–16.95; I2, 81.60) and DCR was 18.33% (95% CI, 12.18–27.59; I2, 79.20) (Figure 2). 1-year overall survival rate and 6-
months progression-free survival rate were 43.34% (95% CI, 35.70–51.15; I2, 68.70) and 17.24% (95% CI, 10.70–23.78; I2, 67.80) (Figure 3).

Biomarker-Associated Analysis

The response rate was closely associated with the expression of PD-L1 biomarker (PD-L1+ vs PD-L1-): the CR was 2.71% (95% CI, 1.24–4.72; I2, 05.00) vs
0.00% (95% CI, 0.00–1.13; I2, 00.00); the PR was 9.93% (95% CI, 4.85–16.37; I2, 61.60) vs 2.69% (95% CI, 0.01–8.03; I2, 66.70) (Figure 4); the ORR was 10.62%
(95% CI, 4.67–16.56; I2, 78.80) vs 3.07% (95% CI, 0.00–6.43; I2, 0.00), [RR,2.935,(1.189,7.244)]; the DCR was 17.95% (95% CI, 12.61–25.55; I2, 51.30) vs 4.71%
(95% CI, 1.81–12.25; I2, 00.00), [RR,3.584,(1.337,9.608)] (Figure 5).

Adverse Events

Global Incidence of AEs
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Respectively, the overall incidence of AEs was 64.18% (95% CI, 60.43–68.17; I2, 0.00) in any grade and 12.94% (95% CI, 10.36–15.76; I2, 00.00) in severe grade.
The incidence of irAEs was 14.75% (95% CI, 11.72–18.06; I2, 47.0). Besides, the incidence of discontinue and death due to treatment-related AEs was about
3.06% (95% CI, 1.68–4.44; I2, 45.50) and 0.31% (95% CI, 0.00–0.92; I2, 0.00) respectively (Figure 6).

Detail Incidence of AEs
When the speci�c AEs reported in at least 2 studies were analyzed, treatment-related AEs of any grade that occurred in at least 5% of patients were
fatigue (18%), nausea (12%), diarrhea (9%), hypothyroidism (8%), arthraigia (7%), asthenia (7%), decreased appetite (7%), pruritus (7%) and rash (6%) (Figure
7); treatment-related AEs of severe grade that occurred in at least 1% of patients were anemia (2%), autoimmune hepatitis (2%), diarrhea (2%), fatigue (1%),
GGT increased (2%), nausea (1%) and pneumonitis (1%) (Figure 8); the most common irAEs were hypothyroidism (7%), hyperthyroidism (3%) and
pneumonitis (3%) followed by infusion-related reaction (2%) (Figure 9).

Quality Assessment and Publication Bias
Risk of bias graphs according to Cochrane Risk of Bias Tool was used to evaluate the methodological qualities of the studies. Blinding of participants and
personnel was evaluated as a low risk item because many studies were dose-escalation and single-
arm trials. The over all risk of bias was evaluated as low risk. Therefore, the quality of the studies was satisfactory (Table 2). Finally, the Egger‘s regression test
showed no signi�cant publication bias existed in ORR (Egger‘s test P = 0.1551), DCR (Egger‘s test P = 0.2853) and AEs in any grades (Egger‘s test P = 0.2863)
(Figure 10).

Discussion
In recent years, a myriad of innovations such as anticancer drugs, chemotherapy, surgical techniques and radiation have dramatically improved the treatment
of cancer. For early-stage breast cancer, survivorship is > 93% at 5 years[21]. However, for lack of effective and tolerable treatment towards advanced breast
cancer, survivorship is overwhelmingly negative. The median overall survival time of MBC patients is up to 24 months (vary from months to years), while the
median overall survival of mTNBC patients is just 8 to 13 months. Under this unfavorable scenario, success in �nding anti-PD–1/PD-L1 agents is no doubt a
good news for those patients suffered from advanced breast cancer.

This is the �rst meta-analysis report of the clinical activity and long-term safety associated with anti-PD–1/PD-L1 agents monotherapy in patients with
metastatic breast cancer. Six relevant studies of high quality including 586 advanced breast cancer patients (454 TNBC patients and 132 patients with other
types breast cancer) treated with anti-PD–1/PD-L1 agents were included in this meta-analysis. We observed that approximately 1 in 10 patients treated with
PD–1/PD-L1 inhibitors would receive a partial or complete response, and at least 1 in 6 patients have access to achieve disease control. More than 17%
patients could survive 6 months without disease progression, and over 43% patients could survive 1 year or more. Given the PD-L1 expression status, we
found that when PD-L1+ patients compared with global patients, similar ORR and DCR were observed (this may due to among 586 patients in this meta-
analysis, 417 patients were PD-L1+), but when compared with PD-L1- patients, differences do exist. The CR was 2.52% vs 0.00% (PD-L1+ vs PD-L1-); the PR
was 9.93% vs 2.69%. Apart from that, we also observed that PD-L1+ patients even have approximately 3 times ORR and 3.6 times DCR of PD-L1- patients.
Taken together, these data support the promising and durable effect of PD–1/PD-L1 inhibitors in patients who achieved a complete or partial response, and
probably signal a greater bene�t in the group of patients with PD-L1+ cancer types.

Based on the results from these PD–1/PD-L1 inhibitors monotherapy in patients with advanced breast cancer, conducting studies of combination therapy that
might improve the treatment bene�t is urgent and necessary, cause the response rate and outcome of monotherapy were not in good e�cacy as we expected.
Combined regimen consists of immunotherapy in combination with chemotherapy, targeted therapy, as well as radiotherapy and other agents that are able to
enhance the e�cacy of PD–1 or PD-L1 inhibitors.  

Recently, promising clinical activity in TNBC has been reported for a combination therapy of atezolizumab administered in combination with nab-paclitaxel
chemotherapy (NCT01633970) [22, 23]. Earlier studies conducted by Adams S and Tolaney S in which the treatment regimen were atezolizumab combined
with taxane chemotherapy (NCT01633970) and pembrolizumab combined with eribulin mesylate (NCT02513472) respectively also showed a promising
effect in TNBC patients [24]. As for combined with targeted therapy, there were immunotherapy in combination with inhibitors of CDK4/6 (cyclin-dependent
kinases 4 or 6), HER2-targeted therapy, angiogenesis inhibitors, PARP inhibitors (niraparib or olaparib) and so on [25]. Apart from that, TAMs (tumor-associated
macrophages) and Aurora-A inhibition also played the key role in regulating the activity of anti-PD–1/PD-L1 agents for breast cancer[26, 27]. Therefore, based
on PD–1/PD-L1 inhibitors, there are various of combination regimens to be discovered and applied to clinical therapy.

When it comes to adverse events, we found that nearly 2 in 3 patients treated with anti-PD–1/PD-L1 agents experienced at least 1 adverse event, and 1 in 8
patients suffered from at least 1 grade 3 or higher adverse event. As for irAEs, nearly 1 in 6 patients experienced 1 irAEs. Due to treatment-related AEs, about 1
in 30 patients discontinued the treatment, and the rate of death was 0.30%(3 cases reported died of liver failure, DIC, multiple organ metastasis and respiratory
distress). Based on these numbers, it is signi�cant to provide relevant information to patients before they start treatment with an anti-PD–1 or PD-L1 agent.

Fatigue was the most common adverse event in all grade, about 1 in 5 patients experienced it, but nearly 1 in 100 suffered a severe grade. Although it was less
likely to be severe, given its relatively high incidence, it is worth disclosing to patients. Nausea, diarrhea and hypothyroidism are the next most common all-
grade adverse events (about 1 in 9~13), but the likelihood of patients experiencing severe manifestations of these adverse events is relatively low (≤1%)
except diarrhea (approximately 2% patients in severe grade). Asthenia, decreased appetite, arthraigia, pruritus and rash are the third degree most common all-
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grade adverse events (about 1 in 14~16). For those adverse events common but less likely to be severe, to inform patients is an essential part of dealing with
these events.

This meta-analysis also showed that most of the most common severe grade (3 or higher adverse events) were likely immune-related, including anemia,
autoimmune hepatitis, diarrhea, hepatic dysfunction and pneumonitis. According to several studies published, doctors found that pneumonitis was the most
common cause of treatment-related death in patients treated with PD–1 and PD-L1 inhibitors. Apart from that, hepatitis was the adverse event found most
likely to be severe if it occurred, nearly half of hepatitis being grade 3 or higher. Diarrhea was also common, and clinical vigilance is of vital necessary for early
recognition and intervention to prevent serious colitis[28].

As for irAEs, manifesting as hypothyroidism (7%) was most common, and hyperthyroidism (3%), pneumonitis (3%) and infusion-related reaction (2%) were
relatively less common. Usually these irAEs are temporary, but sometimes they can be severe or lethal. To deal with such events, it is of vital signi�cance to
monitor closely and recognize pertinent signs and symptoms early so as to provide proper management, like prompt initiation of local or systemic
immunologic suppression and so on, which is of huge bene�t to improve outcomes for these patients Generally speaking, to treat moderate or severe irAEs, it
is necessary to discontinue current immunotherapy and start corticosteroids treatment in time.

Detailed therapeutic scheme is based on the severity of irAEs [29, 30]. For patients suffering moderate (grade 2) irAEs, doctors are suggested to suspend
current immunotherapy, and are allowed to restart treatment when the symptoms or toxicity are alleviated (≤ grade 1); and if the symptoms are not alleviated
within 1 week, it is necessary to initiate glucocorticoid (prednisone 0.5mg/(kg·d) or other equivalent glucocorticoid). For patients suffering severe or life-
threatening (grade 3 or 4) irAEs, doctors are suggested to suspend current immunotherapy permanently, and should start a high dosage glucocorticoid
(prednisone 1–2mg/(kg·d) or other equivalent glucocorticoid) treatment as soon as possible; when the symptoms are alleviated (≤ grade 1), it is allowed to
gradually decrease the dosage during at least 1 month. For those who showed the symptom of immune-related diarrhea, if it is not effective during the 3-days
glucocorticoid therapy, considers using in�iximab (5mg/kg); and for those patients who showed immune-related hepatitis, it is not allowed to use in�iximab.

Limitations
This meta-analysis has several limitations which should be addressed. Firstly, evaluation of the sample and data set in this meta-analysis was considered to
be too small for statistical or visual examination of publication bias, furthermore the probable existence of such bias could not be well determined. We
assume that this meta-analysis is subject to publication bias given that all of our analyses were based on publications. Secondly, the criteria for inclusion and
exclusion in each study are different, which may affect the outcome and lead to heterogeneity among studies. In addition, this study is subject to any errors or
biases of the original investigators, therefore the results are generalizable only to patients eligible for these clinical trials.

Conclusion
In conclusion, this meta-analysis has revealed that durable anti-tumor clinical bene�t can be achieved with anti-PD–1/PD-L1 monotherapy in a subset of
patients with advanced breast cancer patients, and suggested that this treatment was generally well tolerated and had a manageable safety pro�le with most
AEs at low grade. Survival was encouraging and promising, especially in patients with CR, PR, or SD. Besides, we also found that the presence of PD-L1 can
enrich for an advanced breast cancer population with higher response rate, thus further research and elucidation of the immunologic or molecular features of
responders may identify a subset of patients who have excellent outcomes with anti-PD–1/PD-L1 monotherapy. On the basis of the results from these
monotherapy clinical trials, scientists have conducted many studies of combination therapy, such as immunotherapy combined with chemotherapy and so on,
which might produce higher value of therapeutic e�cacy for metastasis breast cancer patients. Besides, this global overview of the adverse events of anti-
PD–1/PD-L1 agents can be used as a reference by breast cancer clinicians and may guide clinical practice.
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  Table 1 Characteristics of clinical trials included for meta-analysis  

Study NCT Number Title  Status Conditions Interventions Characteristics Population Follow-

up

Time

Frame

CTC

for AE

version

REC

vers
Study Type Phase Study

Design

Outcome

Measures

Enrollment Age Sex

Emens,2018 NCT01375842 A Study of

Atezolizumab (an

Engineered Anti-

Programmed

Death-Ligand 1

[PDL1] Antibody)

to Evaluate

Safety,

Tolerability and

Pharmacokinetics

in Participants

With Locally

Advanced or

Metastatic Solid

Tumors

Completed •Breast

Cancer

(advanced

TNBC)

•Tumors

•Hematologic

Malignancies

•Biological:

Atezolizumab

(15 or 20

mg/kg, or at a

1200-mg flat

dose, every 3

weeks)

Interventional Phase

1

•Allocation:

Randomized

•Intervention

Model:

Parallel

Assignment

•Masking:

None (Open

Label)

•Primary

Purpose:

Treatment

•Number of

Participants

With Dose

Limiting

Toxicities

(DLTs)

•Maximum

Tolerated Dose

(MTD) of

Atezolizumab

•Recommended

Phase 2 Dose

(RP2D) of

Atezolizumab

•Percentage of

Participants

With Adverse

Events

•Percentage of

Participants

With

AntiTherapeutic

Antibodies

(ATAs)

•Area Under the

Concentration-

Time Curve

(AUC) of

Atezolizumab

etc.

661

(115

breast

cancer

patients)

18

Years

and

older

(Adult,

Older

Adult)

All Up to

84

months

4 1.
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Adams,2018 NCT02447003 Study of

Pembrolizumab

(MK-3475)

Monotherapy for

Metastatic

Triple-Negative

Breast Cancer

(MK-3475-

086/KEYNOTE-

086)

Active,

not

recruiting

Breast

Cancer

(advanced

TNBC)

•Biological:

Pembrolizumab

(200 mg every

3 weeks)

Interventional Phase

2

•Intervention

Model:

Single

Group

Assignment

•Masking:

None (Open

Label)

•Primary

Purpose:

Treatment

•Overall

Response Rate

(ORR)

•Number of

Participants

Experiencing at

least One

Adverse Event

(AE)

•Number of

Participants

Discontinuing

Study Drug Due

to AEs

•Duration of

Response (DOR)

•Disease Control

Rate (DCR)

•Progression-

free Survival

(PFS)

•Overall

Survival (OS)

etc.

285

(all are

breast

cancer

patients)

18

Years

and

older

(Adult,

Older

Adult)

All Up to

24-27

months

4 1.

Rugo,2018 NCT02054806 Study of

Pembrolizumab

(MK-3475) in

Participants With

Advanced Solid

Tumors(MK-

3475-

028/KEYNOTE-2

Active,

not

recruiting

•Solid Tumor

(Including

advanced

breast

cancer,

ER+HER2-)

 

•Biological:

Pembrolizumab

( 10mg/kg

every 2 weeks)

Interventional Phase

1

•Intervention

Model:

Single

Group

Assignment

•Masking:

None (Open

Label)

•Primary

Purpose:

Treatment

•Best Overall

Response Using

Response

Evaluation

Criteria in Solid

Tumors

(RECIST

Version 1.1)

•Progression

Free Survival

(PFS)

•Overall

Survival (OS)

•Duration of

Response (DOR)

in

Participants

Who Achieve

Partial

Response (PR)

or Better etc.

477

(25 breast

cancer

patients)

18

Years

and

older

(Adult,

Older

Adult)

All Up to

24

months

4 1.
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Dirix,2017 NCT01772004 Avelumab in

Metastatic or

Locally Advanced

Solid Tumors

(JAVELIN Solid

Tumor)

Active,

not

recruiting

•Breast

Cancer

(advanced

BC)

•Solid Tumor

•Biological:

Avelumab

(10 mg/kg

every 2 weeks)

Interventional Phase

1

•Intervention

Model:

Single

Group

Assignment

•Masking:

None (Open

Label)

•Primary

Purpose:

Treatment

•Dose Limiting

Toxicity  and

Treatment

Emergent

Adverse Events

•Confirmed Best

Overall

Response (BOR)

•Immune-

related Best

Overall

Response

(irBOR) and

Best Overall

Response (BOR)

•Overall

Survival Time

(OS) and

ProgressionFree

Survival (PFS)

Time

•Level of PD-L1

tumor

expression

 etc.

1758

(168

breast

cancer

patients)

18

Years

and

older

(Adult,

Older

Adult)

All Up to

52

months

4 1.
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Nanda,2016 NCT01848834 Study of

Pembrolizumab

(MK-3475) in

Participants With

Advanced Solid

Tumors(MK-

3475-

012/KEYNOTE-

01

Active,

not

recruiting

•Breast

Cancer

(advanced

TNBC)

•Solid Tumor

•Biological:

Pembrolizumab

(10 mg/kg

every 2 weeks)

Interventional Phase

1

•Allocation:

Non-

Randomized

•Intervention

Model:

Parallel

Assignment

•Masking:

None (Open

Label)

•Primary

Purpose:

Treatment

•Number of

Participants

Experiencing

Adverse Events

(AEs)

•Number of

Participants

Discontinuing

From Study

Treatment Due

to an AE

•Overall

Response

Evaluation

Criteria in Solid

Tumors Version

1.1

(RECIST1.1)

Response Rate

Based on

Blinded

Independent

Central

Radiology

(BICR)Review

(Cohorts A, B &

B2, C, and D)

•Overall RECIST

1.1 Response

Rate Based on

Investigator

Assessment for

Cohorts A, B, C

and D etc.

297

(111

breast

cancer

patients)

18

Years

and

older

(Adult,

Older

Adult)

All Up to

31-34

months

4 1.

                                 

 

 

 

CTC for AE version, Common Terminology Criteria for Adverse Events version

RECIST version, Response Evaluation Criteria in Advanced Solid Tumors version

TNBC, Triple Negative Breast Cancer; ER+,Estrogen receptor‒positive;

HER2-, Human Epidermal Growth Factor Receptor 2-negative
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Table 2 | Risk of bias graph according to Cochrane Risk of Bias Tool

Study Year Randomization Allocation concealment Blinding of participants and staff* Blinding of outcome assessors Incomplete outcome data Selective outcome reporting Other sources of bias

AdamsA 2018 Low Low Low Low Low Low Low

AdamsB 2018 Low Low Low  Low Low Low Low

Emens 2018 Low Low Low Low Low Low Low

Rugo 2018 Low Low Low Low Low Low Low

Dirix 2017 Low Low Low  Low Low Low Low

Nanda 2016 Low Low Low Low Low Low Low

Kappa NA 1.00 1.00 1.00 0.629 1.00 1.00 1.00

NA=not applicable.

*Blinding of participants and personnel was evaluated as low risk item because some studies were dose-escalation and single-arm trials. The overall risk of bias was evaluated as low risk.

 

 

Figures

Figure 1

Flow diagram for identi�cation and selection of studies included in the meta-analysis
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Figure 2

The global response rate for patients of CR (A), PR (B), ORR (C) and DCR (D)
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Figure 3

1-year OS rate (A) and 6-months PFS rate (B)
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Figure 4

The global response rate between PD-1+ and PD-L1- for patients of CR (A), PR (B)
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Figure 5

The global response rate and risk estimate between PD-1+ and PD-L1- for patients of ORR (A) and DCR (B)
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Figure 6

Global Incidence of AEs in any grade (A), in severe grade (B), irAEs (C), discontinue (D) and death (E).
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Figure 7

The detailed incidence of treatment-related AEs in any grade
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Figure 8

The detailed incidence of treatment-related AEs in severe grade.
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Figure 9

The detailed incidence of immune-related AEs in any grade
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Figure 10

The Egger’s test of ORR, DCR and AEs in any grade


