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Abstract: This study used meta-analysis to examine the role of baseline absolute lymphocyte count (ALC) in the pro-
gnosis of advanced breast cancer (ABC) or metastatic breast cancer (MBC). A comprehensive search encompassing 
PubMed, The Cochrane Library, Embase, and Web of Science databases was undertaken to identify and screen 
literature based on predefined inclusion and exclusion criteria. Progression-free survival (PFS), time to treatment 
failure (TTF), post-progression survival (PPS), and overall survival (OS) were selected as outcome measures. A meta-
analysis of 14 studies, involving 2,540 patients and employing Review Manager 5.3 and Stata 14.0, was conducted. 
Notably, 12 of these studies originated from Japan. The findings indicated that patients with ABC or MBC exhibiting 
high ALC had significantly improved PFS, TTF, PPS (hazard ratio [HR] = 0.53, 95% confidence interval [CI]: 0.45-0.62, 
P < 0.00001; HR = 0.57, 95% CI: 0.51-0.64, P < 0.00001), and OS (HR = 0.44, 95% CI: 0.33-0.58, P < 0.00001; 
HR = 0.68, 95% CI: 0.60-0.77, P < 0.00001) juxtaposed with low ALC individuals. These findings were corroborated 
by both univariate and multivariate analyses. Furthermore, subgroup analysis based on breast cancer subtype 
unveiled that high ALC was associated with prolonged PFS (HR = 0.35, 95% CI: 0.21-0.56, P < 0.0001), TTF, and 
PPS (HR = 0.45, 95% CI: 0.29-0.71, P = 0.0006) in both human epidermal growth factor receptor 2 (HER-2)-positive 
and -negative ABC or MBC patients. Additionally, high ALC correlated with prolonged OS in all BC subtypes (HR = 
0.73, 95% CI: 0.61-0.88, P = 0.0008) and HER-2-negative ABC or MBC patients (HR = 0.65, 95% CI: 0.55-0.78, P < 
0.00001). Subgroup analysis was conducted on chemotherapy regimens, with and without eribulin. Despite varia-
tions in chemotherapy regimens, patients with ABC or MBC and high ALC exhibited longer PFS and PPS (HR = 0.45, 
95% CI: 0.30-0.67, P < 0.0001), PFS and TTF (HR = 0.39, 95% CI: 0.20-0.78, P = 0.008), and OS (HR = 0.71, 95% 
CI: 0.62-0.82, P < 0.00001; HR = 0.5, 95% CI: 0.35-0.70, P < 0.0001). The results of this meta-analysis suggest 
that baseline ALC, as an immune marker, can serve as an effective prognostic indicator for ABC or MBC.
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Introduction

According to recent global cancer burden data, 
breast cancer (BC) has now surpassed lung 
cancer as the most common malignancy world-
wide [1, 2]. Therefore, the development of early 
diagnostic techniques and effective treatments 
for BC is critical. Approximately 5%-10% of 
patients receive a diagnosis of advanced BC 
(ABC) or metastatic BC (MBC) at initial presen-
tation [3], and 20%-30% of BC cases eventually 
develop metastasis or recurrence [4]. ABC, or 
MBC, is characterized by the proliferation of 
tumor cells from the original breast tissue to 

secondary sites such as the skin, lymph nodes, 
and vital organs, including the liver, lungs, or 
bones. Patients diagnosed with ABC or MBC 
generally face a poor prognosis and present 
challenges in terms of treatment options. Al- 
though recent advances in treatment have 
improved prognosis, the survival rates for these 
patients remain low, with 5-year and 10-year 
survival rates at 27% and 13%, respectively [5]. 
Several factors, including the BC subtype, pres-
ence of distant metastases, and treatment 
strategy, influence the prognosis of patients 
with ABC or MBC [6]. Treatment strategies and 
prognoses differ among patients due to hetero-
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geneity in clinical characteristics and BC subty-ty-
pe. Despite a range of available treatment 
options, selecting the most appropriate strate-
gy can be challenging, as patients with ABC or 
MBC might exhibit dissimilar responses to iden-
tical treatments. Thus, there is an urgent need 
to identify effective and easily accessible pre-
dictive markers to assess the prognosis of 
patients with ABC or MBC. 

The immune system plays a crucial role in con-
trolling malignant tumors, affecting both tumor 
progression and treatment response. An acti-
vated immune system may target and induce 
tumor cells death or, through inflammatory 
pathways, assist in creating a tumor microenvi-
ronment that supports tumor cell growth [7, 8]. 
Tumeh et al. demonstrated that the immune 
system significantly influences the prognosis of 
malignant tumors [9]. Pre-treatment systemic 
immune markers, such as absolute lymphocyte 
count (ALC), neutrophil-to-lymphocyte ratio 
(NLR), and platelet-to-lymphocyte ratio (PLR), 
have been identified as reliable predictors of 
tumor prognosis. ALC, in particular, is an abso-
lute count that may provide a more accurate 
reflection of disease status and prognosis com-
pared to NLR and PLR [10-12]. Jimbo et al. 
reported an association between decreased 
ALC and the progression of MBC [12]. Lym- 
phocytes, including T cells, B cells, and natural 
killer cells, are crucial immune cells involved in 
both humoral and cellular anti-tumor immune 
responses [13-15]. ALC reflects the prolifera-
tion capacity of lymphocytes and plays an 
essential role in regulating immunity, targeted 
killing of tumor cells, and inhibiting tumor cell 
proliferation [8, 16]. 

Additionally, lymphocytes can migrate to tumor 
sites through humoral factors [17]. Both ALC 
and tumor-infiltrating lymphocytes (TILs) pro-
mote the antitumor immune response. More- 
over, ALC influences the formation of TILs, 
thereby indirectly reflecting the immune micro-
environment of tumor tissue [18]. Savas et al. 
reported that patients with BC exhibiting high 
levels of TILs had better prognosis [19]. There- 
fore, ALC may serve as a valuable immune 
marker for evaluating the prognosis of BC.

Recently, ALC has been recognized as an impor-
tant immune marker for evaluating the progno-
sis of malignant tumors [20]. However, the clini-
cal significance of baseline ALC in ABC or MBC 

has not been thoroughly investigated. This 
study aimed to categorize the immune status of 
ABC or MBC based on baseline ALC levels and 
determine the predictive value of these levels 
for survival outcomes through meta-analysis.

Materials and methods

Methods

This study adhered to the reporting specifica-
tions for meta-analysis of observational studies 
and followed the implementation steps out-
lined in the Cochrane guidelines [21, 22].

Search strategy

A comprehensive search for relevant articles 
from four databases was carried out, name- 
ly PubMed (https://pubmed.ncbi.nlm.nih.gov/), 
The Cochrane Library (https://www.cochraneli-
brary.com/), Embase (www.embase.com/), and 
Web of Science (https://www.webofknowledge.
com/), spanning from the inception of the data-
bases to June 2023. The search strategy 
employed in PubMed was based on the follow-
ing search string: ((Breast Neoplasms[Mesh]) 
OR (((((Breast Tumors[Title/Abstract]) OR (Ma- 
mmary Cancers[Title/Abstract])) OR (Breast 
Carcinomas[Title/Abstract])) OR (Breast Mali- 
gnant Neoplasms[Title/Abstract])) OR (Breast 
cancer[Title/Abstract]))) AND (Absolute lympho-
cyte count[Title/Abstract]). The retrieval app- 
roach combined subject words and free words. 
Simultaneously, a meticulous manual retrieval 
approach was employed to meticulously trace 
and analyze the references included in the 
selected studies. This meta-analysis was regis-
tered in INPLASY (INPLASY202470038).

Inclusion and exclusion criteria

The inclusion criteria for this study were as fol-
lows: (1) publication in the English language; (2) 
cohort studies; (3) focus on the correlation 
between baseline ALC and ABC or MBC; (4) pro-
vision of outcome indicators such as hazard 
ratio (HR) and 95% confidence interval (CI).

Exclusion criteria were as follows: (1) reviews, 
case reports, animal studies, conference ab- 
stracts, and other studies that did not meet the 
specified requirements; (2) studies where data 
extraction was not possible; (3) studies con-
taining repeated data; (4) studies in which no 
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specific cut-off point for baseline ALC threshold 
is mentioned.

Data extraction and quality of the included 
studies

Independent screening of titles and abstracts 
was carried out by two researchers in accor-
dance with the aforementioned inclusion and 
exclusion criteria. Following initial screening, 
the full texts were re-evaluated, and results 
were cross-checked. Discrepancies were dis-
cussed and resolved collaboratively to decide 
on inclusion. If an article lacked complete infor-
mation, the authors of the original studies were 
contacted to obtain missing data. The reasons 
for inclusion and exclusion at each step were 
documented throughout the screening pro-
cess. Data collected included various variables 
such as the first author’s name, year of publica-
tion, country of publication, total patients sam-
ple size, BC subtype, chemotherapy regimen, 
ALC threshold, survival data, etc. In cases wh- 
ere individual articles did not report clear HR 
data, data extraction from survival curves was 
performed using Engauge Digitizers 4.1 soft-
ware. Subsequently, HR and 95% CI values 
were calculated using Tierney tables [23].

Quality evaluation of the included studies

The quality of the included studies was ass- 
essed utilizing the Newcastle-Ottawa scale 
(NOS) [24]. The evaluation considered three 
aspects: selection of the research population, 
comparability between groups, and outcome 
measurement. The scale was divided into three 
levels: low risk, unclear, and high risk. A higher 
score reflects superior study quality. Scores 
ranging from 0 to 3 indicate low quality, scores 
ranging from 4 to 6 indicate moderate quality, 
and scores ranging from 7 to 9 indicate high 
quality.

Statistical methods

Data analysis was conducted employing the 
inverse variance method utilizing both Review 
Manager (version 5.3; Cochrane) and Stata 
(version 14.0; StataCorp LP). The prognostic 
correlation between baseline ALC and patients 
with ABC or MBC was determined by pooling HR 
and 95% CI values from the respective studies. 
The significance level for the outcome index 
was set at α = 0.05. Heterogeneity between 

studies was assessed utilizing Cochran’s Q test 
and the I2 test [25]. P > 0.10 or I2 < 50% indi-
cated low heterogeneity among the studies, 
and the fixed-effect model was utilized for data 
analysis. In addition, P < 0.10 or I2 > 50% sug-
gested significant heterogeneity among the 
studies, prompting the utilization of the ran-
dom-effects model. Forest plots were employed 
to present the findings of the meta-analysis, 
and the stability of these findings was assessed 
via sensitivity analysis. Subgroup analysis was 
conducted to investigate factors affecting het-
erogeneity and to evaluate the impact of group-
ing factors on the results. Publication bias was 
assessed visually using funnel plots and for-
mally evaluated through the Egger and Begg 
tests [26, 27]. P ≤ 0.05 indicated publication 
bias.

Results

Screening process for the studies

Following the retrieval strategy outlined in 
Methods section, 392 articles were initially 
identified. After removing literature that lacked 
data or failed to meet the data analysis require-
ments, 14 studies involving a total of 2,540 
patients were included in the final analysis 
(Figure 1).

Basic information about the studies

All studies were designed as retrospective co- 
hort studies, with 12 conducted in Japan. The 
baseline ALC thresholds applied in the studies 
were 1500/µL, 1258/µL, and 1000/µL. Base- 
line ALC is determined using laboratory data 
obtained before the initiation of treatment, 
ensuring that patients have not yet been affect-
ed by myelotoxicity from treatments, particu-
larly chemotherapy. Therefore, baseline ALC 
may provide a more accurate representation of 
the immune status of the patient (Table 1).

Results of the meta-analyses

Following data extraction from the literature, 
four outcome indicators, namely, baseline ALC 
level and progression-free survival (PFS), time 
to treatment failure (TTF), post-progression sur-
vival (PPS), and overall survival (OS), were 
selected for analysis. Univariate and multivari-
ate analyses were conducted to examine the 
relationships among these indicators.
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Figure 1. PRISMA flow 
diagram of study selec-
tion.

Univariate analysis of PFS, TTF, and PPS

In total, nine studies reported the univariate 
analysis results of PFS, TTF, and PPS. These 
data were pooled and analyzed without consid-
ering confounding factors. Strong heterogene-
ity among the studies was revealed (I2 = 50%; P 
= 0.04); therefore, a random-effects model was 
utilized to combine the results. Alternatively, 
the exploration of the underlying causes of het-
erogeneity could be further explored. Sensitivi- 
ty analysis was conducted on the results of  
the selected random-effects model, using a 
method of sequentially excluding studies to 
determine their impact on heterogeneity. It was 
found that the study by Koyama 2021 [28] had 
a significant influence on the heterogeneity. 
After excluding this study, heterogeneity was 
significantly reduced (I2 = 0%; P = 0.52). A fixed-
effects model was then used to combine effect 
sizes, demonstrating that patients with high 
ALC had longer PFS, TTF, and PPS compared to 
those with low ALC (HR = 0.53, 95% CI: 0.45-
0.62, P < 0.00001) (Figure 2A).

Multivariate and subgroup analyses of PFS, 
TTF, and PPS

A total of five studies were conducted with mul-
tivariate analysis on PFS, TTF, and PPS results, 
taken into consideration various confounding 

factors. A heterogeneity test 
revealed no significant hetero-
geneity between the studies 
(I2 = 9%; P = 0.36). Therefore, 
a fixed-effect model was uti-
lized to combine all the effect 
sizes. These findings indicated 
that patients with ABC or MBC 
with high ALC had longer PFS, 
TTF, and PPS (HR = 0.44, 95% 
CI: 0.33-0.58, P < 0.00001) 
(Figure 2B). Sensitivity analy-
sis was carried out by indivi- 
dually eliminating studies. The 
results showed that the com-
bined effect size remained st- 
able even when studies were 
arbitrarily eliminated, indicat-
ing result robustness.

Further subgroup analysis was 
performed based on the BC 
subtype. BC classification was 
based on the expression le- 

vels of human epidermal growth factor receptor 
2 (HER-2), distinguishing between HER-2-posi- 
tive and HER-2-negative subtypes. In patients 
with HER-2-positive BC, results from the three 
studies demonstrated that patients with ABC  
or MBC with high ALC experienced prolonged 
PFS (HR = 0.35, 95% CI: 0.21-0.56, P < 0.0001) 
compared to those with low ALC (Figure 2C).  
In patients with HER-2-negative BC, the two 
studies demonstrated that individuals with high 
ALC exhibited longer TTF and PPS (HR = 0.45, 
95% CI: 0.29-0.71, P = 0.0006) compared to 
those with low ALC (Figure 2C). Subgroup analy-
sis was also conducted based on chemothera-
py regimens. In patients treated with eribulin 
(ERI), it is clear from the three studies that pa- 
tients with ABC or MBC who had high ALC expe-
rienced longer PFS and PPS (HR = 0.45, 95% 
CI: 0.30-0.67, P < 0.0001) as opposed to those 
with low ALC (Figure 3A). Among patients not 
treated with ERI in the two studies, individuals 
with high ALC exhibited longer PFS and TTF (HR 
= 0.39, 95% CI: 0.20-0.78, P = 0.008) com-
pared to those with low ALC (Figure 3A).

Univariate analysis of OS

Thirteen studies conducted a univariate analy-
sis of OS and performed a pooled analysis with-
out considering confounding factors. No con-
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Table 1. Characteristics of the included studies

First author Country Sample 
size

Type of 
tumor Threshold Diagnosis Treatment Outcome NOS

Araki_1 2018 [10] Japan 51 HER-2+ 1000/µL ABC ERI + PT/Nab-PTX + PT PFS 7
Araki_2 2018 [10] Japan 51 HER-2+ 1500/µL ABC ERI + PT/Nab-PTX + PT PFS 7
Che 2019 [48] China 68 HER-2+ 1000/µL MBC T + Chemotherapy PFS and OS 8
EMILE 2021 [49] France 114 HER-2- 1500/µL MBC CDK4/6i + ET PFS and OS 7
Goto 2022 [33] Japan 97 tBC 1500/µL MBC ERI OS 8
Koyama 2021 [28] Japan 120 HER-2- 1258/µL MBC ERI PFS and OS 7
Miyagawa 2020 [50] Japan 179 tBC 1500/µL MBC BP PFS and OS 7
Miyoshi 2020 [47] Japan 500 tBC 1500/µL MBC ERI/TPC OS 7
Morisaki 2021 [51] Japan 88 tBC 1500/µL MBC ERI OS 7
Nakamoto_1 2021 [34] Japan 114 HER-2- 1500/µL ABC BP TTF and OS 7
Nakamoto_2 2021 [52] Japan 94 HER-2- 1500/µL ABC ERI PPS and OS 7
Sata 2020 [35] Japan 243 tBC 1500/µL MBC ERI PFS and OS 7
Sawa 2022 [36] Japan 74 tBC 1500/µL MBC Anthracyclines/Taxanes 

or 5-FU/HER2-targeted 
therapy/Others

OS 6

Takahashi 2021 [53] Japan 565 HER-2- 1500/µL ABC and MBC ERI OS 6
Ueno 2020 [54] Japan 125 tBC 1500/µL MBC ERI PFS and OS 6
Watanabe_1 2020 [44] Japan 108 HER-2- 1500/µL ABC ERI OS 8
Watanabe_2 2020 [44] Japan 108 HER-2- 1000/µL ABC ERI OS 8
HER-2, human epidermal growth factor receptor 2; tBC, total breast cancer; ABC, advanced breast cancer; MBC, metastatic breast cancer; ERI, 
eribulin; PT, pertuzumab and trastuzumab; Nab-PTX, nab-paclitaxel; CDK4/6i, cyclin-dependent-kinase 4-6 inhibitors; ET, endocrine therapy; 
TPC, treatment of physician’s choice; BP, bevacizumab and paclitaxel; PFS, progression-free survival; OS, overall survival; TTF, time to treatment 
failure; PPS, post-progression survival. tBC was divided into two subtypes: (1) (HER-2)-positive BC and (2) (HER-2)-negative BC.

siderable heterogeneity was found among the 
studies (I2 = 19%; P = 0.24), allowing for the use 
of a fixed-effects model to combine the effect 
sizes. The findings indicated that patients with 
ABC or MBC with high ALC exhibited prolonged 
OS (HR = 0.57, 95% CI: 0.51-0.64, P < 0.00001) 
relative to those with low ALC (Figure 4A). 
Sensitivity analysis was conducted by system-
atically eliminating studies; the combined 
effect size remained unchanged, demonstrat-
ing result robustness.

Multivariate and subgroup analyses of OS

A total of 12 studies conducted a multivariate 
analysis of OS, adjusting for various confound-
ing factors prior to data pooling. The heteroge-
neity test (I2 = 11%; P = 0.33) revealed no con-
siderable heterogeneity among the studies. 
Therefore, the fixed-effect model was utilized  
to combine the effect size. The analysis 
revealed that patients with high ALC had longer 
OS (HR = 0.68, 95% CI: 0.60-0.77, P < 0.00001) 
(Figure 4B). Sensitivity analysis was carried  
out by systematic exclusion of studies. The 
pooled effect size consistently remained sta- 
ble throughout study elimination, indicating the 

robustness of the analysis. Five studies demon-
strated longer OS for individuals with ABC or 
MBC with high ALC by subgroup analysis con-
sidering all BC subtypes (HR = 0.73, 95% CI: 
0.61-0.88, P = 0.0008) (Figure 5A). For patients 
with HER-2-negative BC, six studies showed 
longer OS for individuals with ABC or MBC with 
high ALC (HR = 0.65, 95% CI: 0.55-0.78, P < 
0.00001) (Figure 5A). Subgroup analysis was 
conducted based on chemotherapy regimens. 
Findings from the eight studies indicated that 
individuals with ABC or MBC who exhibited high 
ALC and were treated with ERI had experienced 
prolonged OS (HR = 0.71, 95% CI: 0.62-0.82,  
P < 0.00001) (Figure 5B). Similarly, in the four 
studies, individuals who did not receive ERI, 
exhibited correlation of high ALC to prolonged 
OS (HR = 0.5, 95% CI: 0.35-0.70, P < 0.0001) 
(Figure 5B).

Quality of the studies included for analysis

The NOS scores chart indicated that the overall 
quality of the studies was satisfactory (Figure 
6A and 6B). Scores for the included research 
ranged from 6 to 8. The scores of the included 
studies are illustrated in Table 1.
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Figure 2. A. Forest plots for the fixed-effect meta-analysis of the association between high ALC and PFS, TTF, and 
PPS by univariate analysis. B. Forest plots for the fixed-effect meta-analysis of the association between high ALC 
and PFS, TTF, and PPS by multivariate analysis. C. Forest plots for the fixed-effect meta-analysis of the association 
between high ALC and PFS, TTF, and PPS by BC subtype. HR, hazard ratio; CI, confidence interval; ALC, absolute 
lymphocyte count; PFS, progression-free survival; TTF, time to treatment failure; PPS, post-progression survival; BC, 
breast cancer.

Publication bias

In the case of PFS, TTF, and PPS, the funnel 
plots exhibited visual symmetry in both uni- 
variate and multivariate analyses (Figure 3B 
and 3C). Additionally, the P-values obtained 
from Begg’s and Egger’s tests were 0.032 and 
0.452, and 0.091 and 0.069, respectively. 
These results collectively indicate the absence 
of significant publication bias. However, for OS, 
funnel plot symmetry was not satisfactory in 
both univariate and multivariate analyses 
(Figure 3D and 3E). P-values from Begg’s and 

Egger’s tests were 0.012 and 0.024, and 0.002 
and 0.018, respectively, suggesting publication 
bias.

Discussion

Declining immune function is closely linked to 
tumor immune escape, leading to recurrence 
and metastasis of malignant tumors [29]. 
Assessing immune status through ALC consti-
tutes an important and convenient method. 
Low ALC is associated with an overall suppres-
sion of the immune system in cancer patients 



Prognostic role of baseline ALC in advanced or metastatic breast cancer

5055 Am J Transl Res 2024;16(9):5049-5062

Figure 3. A. Forest plots for the fixed-effect meta-analysis of the association between high ALC and PFS, TTF, and 
PPS by different chemotherapy regimens. B and C. Funnel plot for publication bias in the association between high 
ALC and PFS, TTF, and PPS by univariate and multivariate analyses. D and E. Funnel plot for publication bias in the 
association between high ALC and OS by univariate and multivariate analyses. Each study is represented by one 
circle. A vertical line represents the pooled effect estimate. HR, hazard ratio; CI, confidence interval; ALC, absolute 
lymphocyte count; PFS, progression-free survival; TTF, time to treatment failure; PPS, post-progression survival; OS, 
overall survival; LNHR, Logarithm of the Negative Hazard Ratio; seLN_HR, Standard Error of the Logarithm of the 
Negative Hazard Ratio.

and often linked to poor prognosis [30]. Re- 
duction in ALC has been identified as an ad- 
verse prognostic factor in various cancer types 
[30-32]. ALC is related to the prognosis of ABC 
or MBC. Some studies have already demon-
strated the potential of ALC as an immune 
marker for patients with ABC or MBC [33-36]. 

However, the specific mechanisms by which 
ALC in patients with ABC or MBC influences 
tumor cell growth, angiogenesis, and distant 
metastasis through the secretion of cytokines 
and chemokines remain under investigation 
[37]. As the studies analyzed here are indivi- 
dual clinical studies, we conducted a systema-a-
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Figure 4. A. Forest plots for the fixed-effect meta-analysis of the association between high ALC and OS by univariate 
analysis. B. Forest plots for the fixed-effect meta-analysis of the association between high ALC and OS by multivari-
ate analysis. HR, hazard ratio; CI, confidence interval; ALC, absolute lymphocyte count; OS, overall survival.

tic review and meta-analysis using rigorous 
inclusion and exclusion criteria to compile rele-
vant literature and analyze data related to HR 
to assess the prognostic impact of baseline 
ALC in patients with ABC or MBC. The included 
studies, all published since 2018, highlight 
recent interests in utilizing baseline ALC as a 
potential prognostic marker for patients with 
ABC or MBC. Due to limitations in the number 

and content of the studies, the short-term out-
come indicators selected included PFS, TTF, 
and PPS. Patients with ABC or MBC with high 
ALC had longer univariate PFS, TTF, and PPS 
than those with low ALC (HR = 0.53, 95% CI: 
0.45-0.62). Consistent results were obtained 
from multivariate analysis after confounding 
factors were excluded (HR = 0.44, 95% CI: 
0.33-0.58). Moreover, OS was considered a 
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Figure 5. A. Forest plots from the fixed-effect meta-analysis of the association between high ALC and OS in different 
subtypes of BC. B. Forest plots from the fixed-effect meta-analysis of the association between high ALC and OS by 
different chemotherapy regimens. HR, hazard ratio; CI, confidence interval, ALC, absolute lymphocyte count; OS, 
overall survival; BC, breast cancer.

long-term outcome indicator. Risks of death in 
patients with ABC or MBC with high ALC app- 
eared lower. The results of both univariate and 
multivariate analyses were consistent (HR = 
0.57, 95% CI: 0.51-0.64; HR = 0.68, 95% CI: 
0.60-0.77), and meta-analysis found strong 
associations between baseline ALC and the 

prognosis of individuals with ABC or MBC. 
Despite such findings, it is important to note 
that not all of the results reached statistical 
significance.

Subgroup analysis was conducted to investi-
gate the effect of BC subtypes and chemother-
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Figure 6. A. Risk of bias of the included studies. B. Risk of bias summary.

apy regimens on the prognosis of patients with 
ABC or MBC. HER-2, a member of the epider- 
mal growth factor receptor family, plays a cru-
cial role in cell differentiation, proliferation, and 
survival. Approximately 20%-30% of BC cases 
exhibit HER-2 overexpression, which is associ-
ated with aggressive tumors and poor progno-
sis [38, 39]. Subgroup analysis revealed that 
high ALC significantly correlated with improved 
survival in patients with ABC or MBC, regard-
less of tumor subtype (P < 0.05). ALC serves as 
an indirect indicator of the tumor immune mi- 
croenvironment and has potential predictive 
value for drug sensitivity. Chemotherapy re- 
mains an important treatment option for pa- 

tients with ABC or MBC, with the selection of 
chemotherapy regimen requiring the consider-
ation of multiple factors such as BC subtype, 
metastasis site, and prior adjuvant therapy 
[40]. Some chemotherapeutic drugs can induce 
immunogenic death of tumor cells or activate 
immune effector mechanisms, leading to tumor 
cell-specific apoptosis [41, 42]. ERI, a tubulin 
polymerization inhibitor, has been approved for 
use in patients with ABC or MBC after failure of 
anthracycline and taxane therapy [43, 44]. ERI 
enhances antitumor immune responses by 
reducing the expression of programmed death-
death-ligand 1 and forkhead box P3, and by 
increasing the expression of cluster of differen-
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tiation 8 [45]. In this meta-analysis, ten articles 
examined the use of single-drug or combined 
ERI chemotherapy regimens. In this meta-anal-
ysis, ten articles examined the use of single-
drug or combined ERI chemotherapy regimens, 
showing that ERI-containing regimens could 
significantly extend PFS, PPS, and OS in pa- 
tients with ABC or MBC who had high ALC (P < 
0.05). However, the ALC threshold was not 
completely consistent between studies. Inter- 
estingly, Cortes and Miyoshi et al. found that 
ERI had a more significant impact on OS than 
PFS [46, 47]. The hypothesis proposed in this 
study suggests that a high baseline ALC indi-
cates a favorable immune microenvironment. 
This may increase the immune regulatory po- 
tential, strengthen the antitumor immune res- 
ponse triggered by chemotherapeutic drugs, 
and ultimately contribute to improved patient 
prognosis in ABC or MBC. Therefore, baseline 
ALC can potentially serve as an indicator to 
evaluate drug sensitivity before initiating che-
motherapy in patients with ABC or MBC, there-
by predicting their therapeutic outcome.

Limitation of this study

The current study has several limitations. First, 
the search source was relatively limited as all 
12 studies had been conducted in Japan. 
Moreover, the small sample size in these stud-
ies could potentially introduce the possibility of 
selection or bias. Second, only baseline ALC 
status was assessed in the included studies. 
Given the dynamic nature of the immune sys-
tem, further evaluation is needed to fully under-
stand the impact of dynamic changes in ALC on 
prognosis, especially given the direct effects of 
chemotherapy on ALC. A detailed analysis of 
peripheral blood lymphocyte subsets may pro-
vide additional predictive values. Furthermore, 
variations in BC subtypes, sites of distant 
metastasis, chemotherapy regimens, and fol-
low-up durations among the studies might have 
impacted patient survival. Consequently, some 
degree of heterogeneity among the studies 
could potentially affect the stability of the 
meta-analysis results.

Conclusion

In summary, the outcomes of this study indi-
cate that baseline ALC can serve as a reliable 
immune marker that can be monitored without 
additional invasive procedures. Baseline ALC 

can reflect the immune status and predict the 
prognosis of individuals with ABC or MBC. 
Therefore, baseline ALC monitoring should be 
an important part of clinical practices when 
evaluating the prognosis of individuals with 
ABC or MBC. These studies are retrospective 
and further larger prospective studies are 
required to verify the findings of this study.
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