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Background: The resistance to endocrine therapy poses a significant challenge to the management of 
advanced breast cancer with hormone receptor (HR) positive and human epidermal growth factor receptor 
2 (Her-2) negative. The purpose of this study was to further examine the efficacy and safety of cyclin-
dependent kinase 4/6 inhibitors (CDK4/6Is) in combination with endocrine therapy as a recovery treatment 
for advanced breast cancer patients. 
Methods: The risk of bias for each included study was assessed using the Cochrane Risk of Bias Tool. 
The Cochrane Q value, combined with the I2 statistics, were selected to be tested for heterogeneity across 
the studies. The generic inverse variance was used to pool the hazard ratio and 95% CI of progression-free 
survival (PFS) and overall survival (OS), while pooled RRs and 95% CI were conducted using the Mantel-
Haenszel to appraise the overall response rate (ORR), clinical benefit rate (CBR), and any adverse effects. 
Results: Eight random clinical trials were finally identified. The analysis showed that the duration of PFS 
was significantly longer in the CDK4/6Is group than in the control group (hazard ratio, 0.55; 95% CI, 0.51–
0.60; P<0.00001), and treatment with CDK4/6Is-endocrine therapy resulted in longer OS than treatment 
with endocrine therapy only (hazard ratio, 0.79; 95% CI, 0.66–0.96; P=0.001). As for any adverse events, 
the analysis showed a remarkable rise in bone marrow suppression, especially neutropenia and leukopenia 
(respectively, RR =32.04; 95% CI, 17.14–59.90, RR =30.65; 95% CI, 16.51–56.91), but not in gastrointestinal 
toxicity. 
Conclusions: Highly selective CDK4/6Is were well tolerated, effective drugs in advanced breast cancer 
patients with HR-positive and Her-2 negative.
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Introduction

Breast cancer is the most common malignant tumor 
threatening the health of women worldwide. The incidence 
and mortality of breast cancer around the world shows an 

upward tendency year by year (1). In America, an annual 

report showed that 246,660 women were diagnosed with 

breast cancer in 2016 (2), with 40,450 women dying from 

the advanced or metastatic disease. 

https://crossmark.crossref.org/dialog/?doi=10.21037/tcr.2019.11.46
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Heterogeneity is a major feature of breast cancer, 
including the four distinct molecular subtypes (3). 
Luminal-types make up three-quarters of breast cancer (4). 
Consequently, endocrine therapy makes up a significant 
component of the comprehensive treatment. The use 
of endocrine therapy as a recovery treatment of HR-
positive, Her-2 negative advanced breast cancer patients 
is recommended in the clinical guidelines, especially for 
the patients without significant visceral disease or rapid 
tumor progression. Despite the fact that endocrine therapy 
has made great progress in the treatment of breast cancer, 
some patients do not respond to endocrine therapy due to 
intrinsic or acquired resistance.

Another hallmark of breast cancer is  sustained 
proliferation due to the dysregulation of the cell-cycle. 
Normal cell division is under a very specific program, and 
retinoblastoma (Rb) protein plays a switching role in the 
cell-cycle. The extracellular stimulation of pro-mitotic 
signals can increase the expression of cyclin D1, which can 
complex with and activate cyclin-dependent kinases 4 and 6, 
leading to the phosphorylation of Rb protein, which finally 
increases the expression of S-phase-specific genes and 
initiate G1-to-S phase transition (5). Any mechanism that 
disturbs the cyclin D1-CDK4/6-Rb pathway may promote 
cell proliferation, including amplification of the cyclin D1 
gene and overexpression of cyclin D1. Simultaneously, 
preclinical studies have shown that resistance to endocrine 
therapy is also related to the dysregulation of the cell cycle 
(6,7). The search for CDK4/6Is targeting the cyclin D1-
CDK4t/6-Rb pathway in breast cancer is a significant 
achievement (5,8), and the advent of CDK4/6Is offers a new 
approach to advanced breast cancer patients.

First generation CDK inhibitors were tested in many 
clinical trials (9-14), showing limited clinical benefit and 
an unacceptable toxicity profile, eventually causing them 
to be discontinued. With the development of the agents, 
the first-in-class, highly selective inhibitor of cyclin-
dependent kinases 4 and 6, palbociclib, was developed 
by Pfizer in 2012. Since the results of a random, phase 
II study (PALOMA-1/TRIO-18) (15) verified the safety 
and clinical benefit of Palbociclib, the FDA approved it. 
Meanwhile, it was observed in other clinical trials that 
PFS was significantly improved in the group treated with 
ribociclib/abemaciclib and endocrine therapy. Although 
the safety and clinical benefits of CDK4/6Is plus endocrine 
were underpinned by previous clinical trials, there was 
no formal head to head comparison between these drugs. 
Recently, Ramos-Esquivel et al. (16) conducted a meta-

analysis showing an obviously curative effect of CDK4/6Is 
plus aromatase inhibitor compared with an aromatase 
inhibitor only. However, only three clinical trials were 
eligible for this meta-analysis, and the clinical trials were 
restricted to phase III. In addition, data of the hazard ratio 
in this meta-analysis were different from the original data. 
As more and more clinical results came out, it was necessary 
to perform a meta-analysis to provide more significant 
evidence for the efficacy and safety of CDK4/6Is in 
combination with endocrine therapy as salvage treatment.

Methods

Literature search strategy

We systematically searched PubMed, Embase, Cochrane 
Library from inception until December 12, 2018, and 
conducted an electronic search of the main international 
congress abstracts. The search terms were listed as 
the following: “breast cancer”, “CDK4/6 inhibitor”, 
“Palbociclib”, “Ribociclib”, “Abemaciclib”, “Flavopiridol”, 
“R-Roscovitine”, “endocrine therapy”, “Tamoxifen”, 
“Le t rozo le” ,  “Anas t rozo le” ,  “Exemes tane”  and 
“Fulvestrant”.

Inclusion criteria

We screened out the phase II or III random clinical trials 
that assessed the efficacy and safety of CDK4/6Is plus 
endocrine therapy compared with endocrine therapy only, 
recruiting advanced breast cancer patients with HR-positive 
and Her-2 negative.

Data extraction

We searched the four past and recent annual meetings 
to identify all the eligible articles and abstracts using the 
strategy mentioned above. Two investigators extracted the 
following information from each study: the surname of the 
first author, year of publication, style of the trials, treatment 
arms, patients, the hazard ratio for PFS and 95% CI  
(Table 1), the overall response and clinical benefit rate (CBR). 
The divergent opinion was judged by the third investigator.

Quality assessment

We assessed the risk of bias for each included study using 
the Cochrane Risk of Bias Tool, and we judged each entry 
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with “low risk”, “high risk” and “unclear”, supported by the 
characteristic of each study (17). Simultaneously, we used 
the funnel plot to assess reporting bias to make the analysis 
more reliable. 

Statistical analysis

We chose the Cochrane Q value combined with the I2 
statistics to test for heterogeneity across studies. In the case 
of inter-study heterogeneity, we searched for the source of 
heterogeneity by comparing the inclusion and exclusion 
criteria of each clinical trial, the difference in intervention 
measures, the difference in trial design and other aspects, 
and further explored the source of heterogeneity with 
subgroup analysis to reduce the heterogeneity across groups 
and improve the credibility of the combined effect. We 
used the generic inverse variance to pool the hazard ratio 
and 95% CI of PFS and OS, and pooled RRs and 95% CI 
were conducted using the Mantel-Haenszel to appraise the 
ORR, CBR, and adverse effects. The fixed effect model 
and random effect model were employed on the basis of 
heterogeneity analysis. All the analyses were performed 
using RevMan 5.3 analysis software. 

Results

Characteristics of the studies

A total of 2,169 articles were identified through the three 
databases and annual meetings, the repeated findings of 
which brought eight (15,18-24) eligible trials including 
4,580 patients after screening the title or abstract, even 
the full text. The proceeding for the selection of studies is 
illustrated in Figure 1. All the trials were randomized clinical 
trials, and there were only one phase II and seven phase III 
clinical trials. In addition, the blind method was adopted by 
all the trials except PALOMA-1. The main characteristics 
of the included studies is shown in Table 1.

Bias

The details of risk bias are summarized in Figure 2. Of 
the six main entries, three trials were regarded as low risk. 
These eight studies were a randomized clinical trial, and 
five of them detailed how to generate a random distribution 
sequence. The blind method was adopted in all the trials 
except PALOMA-1, and the outcomes assessors were 
masked to the treatment assignment in six of these trials. 

Table 1 The characteristics of the eight included studies in the analysis

Study Author Year Style Treatment regiment Patients HR (95% CI) lnHR SE

PALOMA-1 Richard S. Finn 2014 Phase 2 open-label 
randomized

P+L vs. L 165 0.488 (0.319–0.748) −0.717 0.217

PALOMA-2 Richard S. Finn 2017 Phase 2 double-blind 
randomized

P+L vs. L 666 0.56 (0.46–0.69) −0.545 0.114

PALOMA-3 Nicholas C. Turner 2016 Phase 3 double-blind 
randomized

P+F vs. F 521 0.46 (0.32–0.59) −0.777 0.156

MONARCH-2 George W. Sledge 2017 Phase 3 double-blind 
randomized

A+F vs. F 669 0.553 (0.449–0.681) −0.592 0.106

MONARCH-3 Matthew P. Goetz 2017 Phase 3 double-blind 
randomized

A+AI vs. AI 493 0.54 (0.41–0.72) −0.616 0.144

MONALEESA-2 G. N. Hortobagyi 2018 Phase 3 double-blind 
randomized

R+L vs. L 668 0.568 (0.457–0.704) −0.566 0.116

MONALEESA-3 Dennis J. Slamon 2018 Phase 3 double-blind 
randomized

R+F vs. F 726 0.593 (0.48–0.732) −0.523 0.108

MONALEESA-7 Debu Tripathy 2017 Phase 3 randomized
double-blind

A+T/NSAI vs.  
T/NSAI

672 0.553 (0.441–0.694) −0.592 0.116

P, palbociclib; R, ribociclib; A, abemaciclib; L, letrozole; AI, aromatase inhibitor; T, tamoxifen; NSAI, non-steroidal aromatase inhibitor.
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Figure 1 Study flow diagram.
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Figure 2 Risk of bias graph.
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All clinical trials were conducted to follow the research plan 
and reported all the intended outcome indicators. Detailed 
data could be found in all the trials. Overall, all trials were 
at a low risk of bias which ensured the reliability of the 
results. In addition, the funnel plot (Figure 3) showed that 
most of the studies were on the top of the inverted-funnel 
and bilaterally symmetrical which indicate that all the trials 
were in an unapparent reporting bias.

Heterogeneity analysis

A total of eight clinical trials were included in this paper. Figure 3 Funnel plot of comparison.
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The inclusion and exclusion criteria of each clinical trial 
were similar, and the dose and usage of the same drug in 
different clinical trials were the same. All trials were random 
clinical trials, all of which were blind except for Paloma-1, 
and all of them had the same objectives. It can be concluded 
that there was little heterogeneity between the included 
clinical trials, and the results were also verified by statistical 
heterogeneity in a meta-analysis.

Efficacy assessment

We used the fixed model to evaluate the pooled PFS because 
of the low heterogeneity [Chi2 =2.40 df =7 (P=0.93), I2=0%]. 
Our results demonstrated that the duration of progression-
free survival (PFS) was significantly longer in the CDK4/6Is 
group than in the control group (hazard ratio, 0.55; 95% 
CI, 0.51 to 0.60; P<0.00001) (Figure 4), with the difference 
between both groups statistically significant. Only three 
trials provided data for overall survival. Treatment with 
CDK4/6Is-endocrine therapy resulted in longer overall 
survival than treatment with endocrine therapy alone (hazard 
ratio, 0.79; 95% CI, 0.66–0.96; P=0.01) (Figure 4) with 
low heterogeneity [Chi2 =0.14 df =2 (P=0.93), I2=0%]. The 
data of OR and CBR were available in all the studies. We 
used the random model to evaluate the CBR because of the 

obvious heterogeneity [Chi2 =24.06 df =7 (P=0.001), I2=71%], 
and there was a statistically significant improvement in RR 
of CBR with the addition of a CDK4/6Is compared with the 
endocrine alone (RR, 1.21; 95% CI, 1.12–1.30; P<0.00001) 
(Figure 5). Similar to the CBR, the combination therapy 
improved OR compared with endocrine therapy alone (RR, 
1.48; 95% CI, 1.35 to 1.63; P<0.00001) (Figure 5) with low 
heterogeneity [Chi2 =12.26, df =7 (P=0.09), I2=43%]. 

Adverse event

Eight studies were included in the meta-analysis of 
adverse events. The main adverse events in each trial 
were neutropenia, leukopenia, anemia, fatigue, nausea, 
vomiting and diarrhea (Table 2). According to the outcome 
of heterogeneity analysis, we used the fixed-effect models 
to merge the RR of each adverse event in all studies expect 
neutropenia and diarrhea. We found that the addition of 
CDK4/6 inhibitors to endocrine therapy could significantly 
increase the incidence rate of neutropenia, leukopenia, 
anemia and fatigue (respectively, RR =32.04; 95% CI, 
17.14–59.90, RR =30.65; 95% CI, 16.51–56.91, RR = 
2.82; 95% CI, 1.85–4.29, RR =3.92; 95% CI, 2.01–7.68)  
(Figure 6), and adding CDK4/6Is to endocrine therapy did 
not increase the incidence rate of gastrointestinal toxicity 

Figure 4 Forest plot of the comparison of efficacy outcome.

PFS

OS
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Figure 5 Forest plot of the comparison of efficacy outcome. 

Table 2 Treatment-related adverse events (grades III–IV)

Study Group
Neutropenia,  

n (%)
Leukopenia,  

n (%)
Anemia,  

n (%)
Diarrhea,  

n (%)
Nausea,  
n (%)

Vomiting,  
n (%)

Fatigue,  
n (%)

PALOMA-1 Experimental 45 (54.22) 16 (19.28) 5 (6.02) 3 (3.61) 2 (2.41) 0 (0) 4 (4.82)

Control 1 (1.30) 0 (0) 1 (1.30) 0 (0) 1 (1.30) 1 (1.30) 1 (1.30)

PALOMA-2 Experimental 295 (66.44) 110 (24.77) 24 (5.41) 6 (1.35) 1 (0.22) 2 (0.45) 8 (1.80)

Control 3 (1.35) 0 (0) 4 (1.80) 3 (1.35) 4 (1.80) 3 (1.35) 1 (0.45)

PALOMA-3 Experimental 214 (62.03) 87 (25.22) 9 (2.61) 0 (0) 0 (0) 1 (0.29) 7 (2.02)

Control 1 (0.58) 1 (0.58) 3 (1.74) 1 (0.58) 1 (0.58) 1 (0.58) 2 (1.16)

MONARCH 2 Experimental 117 (26.53) 39 (8.84) 32 (7.26) 59 (13.38) 12 (2.72) 4 (0.91) 12 (2.72)

Control 4 (1.79) 0 (0) 2 (0.90) 1 (0.45) 2 (0.90) 4 (1.79) 1 (0.45)

MONARCH-3 Experimental 69 (21.10) 25 (7.65) 19 (5.81) 31 (9.48) 3 (0.92) 4 (1.22) 6 (1.83)

Control 2 (1.24) 1 (0.62) 2 (1.24) 2 (1.24) 2 (1.24) 3 (1.86) 0 (0)

MONALEESA-2 Experimental 195 (58.38) 70 (20.96) 4 (1.20) 4 (1.98) 8 (2.40) 12 (3.59) 7 (2.10)

Control 3 (0.91) 2 (0.61) 4 (1.21) 3 (0.91) 2 (0.60) 3 (0.91) 3 (0.91)

MONALEESA-3 Experimental 258 (53.42) 68 (14.08) 15 (3.11) 3 (0.62) 7 (1.45) 7 (1.45) 8 (1.66)

Control 0 (0) 0 (0) 5 (2.07) 2 (0.83) 2 (0.83) 0 (0) 1 (0.41)

MONALEESA-7 Experimental 203 (60.60) 48 (14.32) 10 (3.00) 5 (1.49) 2 (0.60) 5 (1.49) 4 (1.19)

Control 12 (3.56) 4 (1.19) 7 (2.08) 1 (0.30) 1 (0.30) 2 (0.59) 0 (0)

CBR

OR
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(nausea: RR =1.51; 95% CI, 0.85–2.68; diarrhea: RR =2.85; 
95% CI, 1.10–7.42; vomiting: RR =1.31; 95% CI, 0.74–
2.32) (Figure 7). 

Discussion

Breast cancer is the most common cancer posing a serious 
threat to the health of women worldwide, and advanced 
breast cancer is still incurable. Therefore, it is important 
to reduce complications, improve the patient’s quality of 

life and prolong their survival. The treatment of advanced 
breast cancer includes endocrine therapy, chemotherapy, 
targeted therapy and so on. A meta-analysis (25) performed 
by Wilcken indicated that endocrine therapy was better 
tolerated and had similar OS rates to chemotherapy. The 
current clinical guideline recommends endocrine therapy as 
the preferential treatment in HR-positive advanced breast 
cancer excluding the patients with a rapid progression. 
Unfortunately, endocrine resistance hampers the survival 
prolongation of these patients. In recent years, the success 

Figure 6 Forest plot of the comparison of AE (bone marrow suppression). AE, adverse event.
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in the development of highly selective CDK4/6I has 

brought a new dawn for patients and offers a new approach 

to the management of advanced breast cancer. To date, the 

three highly selective CDK4/6Is (palbociclib, ribociclib, 

and abemaciclib) have been approved by the FDA because 

of their remarkable clinical curative effect.

The results of this study showed that PFS of the 

combined treatment regimen was significantly longer than 

Figure 7 Forest plot of the comparison of AE (gastrointestinal toxicity). AE, adverse event.
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that of endocrine monotherapy. In the advanced first-
line treatment, the PFS extension time of each clinical 
trial was about 10 months, indicating that the efficacy 
of each CDK4/6 inhibitor was positive and relatively 
stable. At the same time, we conducted subgroup analysis 
on the treatment timing, drugs, age, race, ECOG score, 
progesterone receptor status, etc., discovering that the 
combined treatment regimen had significant benefits in 
PFS among each subgroup, and there was no heterogeneity 
in all the pre-specified subgroups except race. The results 
of subgroup analysis suggest that the Asian population 
were more sensitive to cdk4/6i than other populations 
(hazard ratio 0.38 for the Asian versus hazard ratio 0.62 for 
Non-Asian, P for difference =0.002). Only three clinical 
trials (MONALEESA-2, PALOMA-1, and PALOMA-3) 
provided OS data. Interestingly, the OS of the combined 
treatment regimen in each study was slightly longer than 
that of endocrine monotherapy, but the difference was 
not statistically significant, while the combined results in 
this study showed a significant difference. Like the results 
of PFS and OS, a significant improvement in OR and 
CBR were also identified in this study. The above results 
showed that the short-term efficacy of combined therapy in 
advanced breast cancer could be confirmed, and there was 
a trend of improvement in OS. Considering the relatively 
long survival period of breast cancer, a longer follow-up 
was needed to further evaluate the OS improvement of 
CDK4/6Is for advanced breast cancer patients. From the 
above results, we could conclude that the efficacy of the 
three CDK4/6Is was similar. However, a study (26) showed 
a more potent ability of abemaciclib to cross the blood-
brain barrier. The data from animal experiments in the 
study indicated that Abemaciclib brain levels were achieved 
more efficiently at presumably lower doses than Palbociclib 
and were most likely on target for a longer period. Besides, 
research (NCT02302080) has been conducted on the 
safety and effectiveness of abemaciclib in patients with HR-
positive brain metastatic cancer.

Among these clinical trials, bone marrow suppression 
was the most common grade 3/4 adverse event of 
patients who received CDK4/6Is, especially leukopenia. 
This analysis showed a remarkable rise in bone marrow 
suppression including leukopenia, neutropenia, and anemia. 
More than 55% of patients received combined regimen in 
PALOMA1, PALOMA2, PALOMA3, MONALEESA2, 
and MONALEESA3 suffered from leukopenia. In 
contrast, bone marrow suppression in patients who 
received Abemaciclib appeared to be less common. Grade 

3/4 neutropenia occurring in a combination regimen of 
MONARCH2 and MONARCH3 were 26.5% and 21.1% 
respectively. Compared with cytotoxic chemotherapy-
mediated cell death, cell-cycle arrest is the major reason for 
CDK4/6Is-associated bone marrow suppression. Despite 
the high rate of neutropenia, there was almost no patients 
who experienced a fever and infrequent clinically relevant 
infections in all the studies. Furthermore, CDK4/6Is-
associated neutropenia can be resolved in 7–14 days after 
dose interruption, without the drug intervention (27). 
Gastrointestinal toxicity, such as diarrhea, nausea, vomiting, 
and abdominal pain, was the other major side effect in these 
clinical trials. Our study suggested that adding CDK4/6Is 
to endocrine therapy did not increase the incidence rate 
of gastrointestinal toxicity with low heterogeneity except 
diarrhea [Chi2 =16.65, df =7 (P=0.02); I2=58%, see Figure 7].  
According to the characteristics of the data, we carried out 
subgroup analysis according to the type of drugs and found 
that patients treated with Abemaciclib seemed to be more 
prone to suffering from diarrhea (P for difference =0.01, 
see Figure 7). The chemical structure of Abemaciclib is 
different from Palbociclib and Ribociclib. Furthermore, 
the pharmacokinetic properties, especially IC50 values and 
ratios of CDK4:CDK6 inhibition, are also different in these 
three highly selective CDK4/6Is. Whether these diversities 
are relevant to the efficacy and toxicity is unclear and needs 
further clinical data to confirm. 

All patients included in the clinical trials had advanced 
breast cancer with HR-positive, Her-2 negative. Therefore, 
we couldn’t get sufficient data about the efficacy of 
CDK4/6Is in different molecular subtype breast cancer 
and the first-line treatment regimen. In a phase I study 
performed by Fujiwara (28), one patient with HR-
negative and Her-2 positive breast cancer benefitted from 
Abemaciclib, showing a potential effect of Abemaciclib 
in Her-2 positive breast cancer. Asghar (29) investigated 
the sensibility of a different subgroup of triple negative 
breast cancer patients to CDK4/6Is and finally came to 
the conclusion that the luminal androgen receptor triple 
negative breast cancer cell lines were highly sensitive to 
Palbociclib and Ribociclib. The efficacy of CDK4/6Is in 
recovery treatment in different molecular subtype breast 
cancers was supported by many clinical trials. The only 
preliminary data from four studies (30-33) was about 
CDK4/6Is used in neoadjuvant therapy. Among them, 
three clinical trials (30-32) reported that the combination 
regimen of CDK4/6Is plus aromatase inhibitor could 
significantly reduce Ki67 expression. Furthermore, a phase 
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II neoadjuvant (33) study reported that the overall response 
rate (ORR) was 89% and the pathological complete 
response rate was 11% in the combination regimen. 
Although preclinical studies have confirmed the efficacy 
of CDK4/6Is in some subtype breast cancers (29, 34) and 
in neoadjuvant therapy (30-33), a large number of clinical 
trials are needed for widespread use. 

Reliable and reproducible markers are needed to 
accurately identify patients who can benefit from these 
agents. Preclinical studies have shown that an intact, 
functional Rb protein plays a prominent role in response to 
palbociclib (35). Patients with higher levels of Rb protein 
were more likely to be more sensitive to CDK4/6Is (35, 36). 
As for other potential biomarkers, a single-agent phase II 
trial (37) found that advanced breast cancer patients with 
higher Rb nuclear expression lower than the Ki67 indices 
and/or loss of p16 could attain the frequency of response 
evaluation. A similar result occurred in the analysis from 
the PALOMA-1/TRIO18 (38). The Ki67 values and the 
CCND1 expression of ABC patients had a predictive 
value in the treatment with CDK 4/6Is. However, another 
biomarker-analysis (39) indicated that the cyclin D1 and Ki-
67 index values did not influence the clinical outcome. And 
a biomarker-analyses from PALOMA-2 trial (39) indicated 
that there were not biomarkers more sensitive than ER-
positive to reflect CDK4/6Is response or resistance. In 
general, there were several candidate biomarkers (Rb, p16, 
Ki-67 index, CCND1 or HR-positive) but they all lack 
sufficient clinical evidence. More biomarker-analyses studies 
are needed to determine the optimum biomarker, even the 
optimum biomarker-combination. 

It is necessary to emphasize some deficiencies in this 
meta-analysis. First, inconsistencies in the follow-up time 
of each clinical trial may affect the final outcome. Secondly, 
CDK4/6Is includes three types of drugs, although there 
is no obvious evidence that the efficacy of the three types 
of drugs is different, it still affects the result. Finally, most 
clinical trials are still in progress; they have failed to obtain 
data on the OS and evaluate the long-term efficacy of drugs 
in patients.

Conclusions

It is obvious that high-selective CDK4/6Is is a kind of 
well-tolerated, effective and oral drug in advanced breast 
cancer patients with HR-positive and Her-2 negative. Fully 
understanding the regulation of cell-cycle and signal path 
can contribute to the use of CDK4/6Is in breast cancer 

patients and develop an optimum biomarker, even the 
optimum biomarker-combination. Fully understanding the 
adverse event of CDK4/6Is is beneficial to the management 
of these drugs in clinical treatment. 
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