
Abstract 
Background/Aim: The platelet‑to‑lymphocyte ratio (PLR), a systemic inflammatory biomarker, has been linked to 
treatment response in breast cancer (BC). However, its prognostic value in triple‑negative breast cancer (TNBC) remains 
unclear. This meta‑analysis evaluated the association between PLR and survival outcomes in patients with TNBC.  
Materials and Methods: This study was registered on PROSPERO in January 2024 under protocol number 
CRD42024506786. Databases searched were PubMed, Embase and Cochrane Library in December 2024. Hazard 
ratios (HRs) with 95% confidence intervals (CIs) were pooled to evaluate the association between PLR and overall 
(OS), progression‑free (PFS), and disease‑free (DFS) survival. Heterogeneity was assessed using I2 statistics.  
Results: Six studies with 819 patients with TNBC were included. PLR cut‑off values were reported in five studies, 
determined either from previous research or receiver operating characteristic curves. A high PLR was not significantly 
associated with OS (HR=1.35, 95% CI=0.99‑1.84; p=0.06; I2=43%). However, after excluding a high‑risk bias study, 
high PLR was associated with reduced OS (HR=1.55, 95% CI=1.21‑2.00; p=0.006; I2=0%). PLR was not significantly 
associated with PFS (HR=1.73, 95% CI=0.69‑4.33; p=0.24; I2=79%) but was significantly associated with lower DFS 
(HR=1.69, 95% CI=1.25‑2.28; p=0.0006; I2=0%).  
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Conclusion: While PLR was not significantly associated with OS or PFS, it correlated with DFS in TNBC: These findings 
suggest that PLR may have prognostic value, but further large‑scale studies are needed to establish its clinical utility 
and optimal cut‑off values. 
 
Keywords: Platelet‑to‑lymphocyte ratio, triple‑negative breast cancer, prognosis, survival outcomes, review.

Introduction 
 
Breast cancer (BC) is the most frequently diagnosed 
malignancy in women worldwide. Triple‑negative breast 
cancer (TNBC), a highly aggressive BC subtype lacking 
estrogen receptor, progesterone receptor, and human 
epidermal growth factor receptor‑2 overexpression, 
accounts for 10‑24% of all BC cases (1, 2). Due to the 
absence of targeted receptors, TNBC treatment is largely 
limited to chemotherapy, and prognosis remains poor (3‑
5). Recent advancements in chemotherapy, targeted 
therapies, and immunotherapy have shown promise; 
however, challenges persist regarding their clinical 
optimization and application (6). 

Increasing evidence highlights the critical role of 
inflammatory and nutritional status in cancer progression, 
treatment response, and survival (7, 8). This has led to the 
identification of various prognostic biomarkers, such as the 
Royal Marsden Hospital score (8) or tumourr‑infiltrating 
lymphocytes (TILs). TILs are well‑established predictive 
and prognostic biomarkers for the efficacy of neoadjuvant 
chemotherapy (NACT) in patients with BC: However, their 
assessment relies on invasive pathological analysis, making 
them less practical for routine clinical use (9). In contrast, 
peripheral blood markers, such as neutrophils, monocytes, 
platelets, and lymphocytes, offer a non‑invasive alternative 
and are closely linked to tumourr biology (10, 11). 

A recent meta‑analysis evaluated the prognostic 
significance of the platelet‑to‑lymphocyte ratio (PLR) in 
patients with BC receiving NACT. High PLR was linked to 
a lower pathological complete response rate and poorer 
overall (OS) and disease‑free (DFS) survival in patients 
with BC (12). However, a subgroup analysis specifically for 
TNBC was not performed. 

Given the unique biological characteristics of TNBC and 
the growing interest in inflammation‑based prognostic 
markers, this meta‑analysis aimed to assess the association 
between PLR and survival outcomes in patients with TNBC 
treated with NACT, providing further insights into its 
prognostic value in this high‑risk BC subtype. 

Materials and Methods 
 
This meta‑analysis was performed in accordance with the 
recommendations of the Cochrane Collaboration, directed 
by Preferred Reporting Items for Systematic Reviews and 
Meta‑Analysis (13, 14). This study was registered on 
PROSPERO in January 2024 under protocol number 
CRD42024506786. 

 
Eligibility criteria and endpoints. The inclusion criteria 
were as follows: (i) Enrollment of patients with TNBC; and 
(ii) assessment of the primary outcome of OS or any of the 
following secondary outcomes of interest: DFS, 
progression‑free survival (PFS). Exclusion criteria were: 
(i) Exclusion of the population of interest; (ii) no outcomes 
of interest; (iii) conference abstracts or ongoing trials; and 
(iv) language other than English, Spanish or Portuguese. 
There were no exclusions based on the population size. 

 
Search strategy and data extraction. We systematically 
searched PubMed, Embase, and Cochrane Library on 
December 2024, with the following search strategy: 
("blood biomarkers" OR "NLR" OR "MLR" OR "peripheral 
blood indices" OR "PLR" OR "Neutrophil‑Lymphocyte 
Ratio" OR “platelet‑to‑lymphocyte” OR "platelet‑to‑
lymphocyte ratio") AND ("triple‑negative breast cancer" 
OR "TNBC"). No publication date restrictions were applied 
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in the systematic search. We also searched the references 
from included studies, previous systematic reviews, and 
meta‑analyses for additional studies. 

Two Authors (V.A. and M.L.R.D.) independently conducted 
the search, performed the screening, and extracted data 
following pre‑defined search criteria. Disagreements 
between these Authors were resolved by consensus. 

 
Quality assessment. The methodological quality assessment 
of prognostic articles was performed by estimating the risk 
of bias using the Quality in Prognosis Studies (QUIPS) tool 
(15). The QUIPS tool consists of six domains: Study 
participation, study attrition, prognostic factor measurement, 
outcome measurement, study confounding and statistical 
analysis. Based on these risk‑of‑bias domains, each study was 
deemed to have a low, moderate or high risk of bias. This 
assessment was performed independently by two 
investigators (V.A and M.L.R.D) using a single uniform data 
extraction sheet. Disagreements were resolved by consensus.  

Statistical analysis. Hazard ratios (HR) were used to 
compare outcomes with the corresponding 95% 
confidence intervals (CI). We considered values p<0.05 as 
statistically significant. To assess heterogeneity, Cochran's 
Q test and I2 statistics were used. Values of p>0.10 and 
I2<25% were considered to represent low heterogeneity. 
The DerSimonian and Laird random‑effects model were 
used for all outcomes. We conducted a leave‑one‑out 
sensitivity analysis in the presence of significant 
heterogeneity (I2>25%). The leave‑one‑out sensitivity 
analyses were performed by systematically removing each 
study from the pooled estimate. When the included 
studies did not provide the mean and standard deviation, 
and data were not significantly skewed, we estimated their 
values using the method by Wan and Luo (16). Review 
Manager 5.4 (Nordic Cochrane Centre, The Cochrane 
Collaboration, Copenhagen, Denmark) and R version 4.3.2 
(17) for statistical analyses. 
 
Results 
 
Study selection and characteristics. The search strategy 
yielded 802 results. After removing duplicate records and 
screening titles and abstracts, 133 studies were fully 
reviewed. Nine studies were included in the systematic 
review and six in the meta‑analysis, as detailed in Figure 1. 

 
Study characteristics. The main characteristics of the 
studies are shown in Table I. Six studies containing 819 
patients with TNBC were published between 2016 and 
2023, with the sample size of each ranging from 62 to 278. 
Four studies were conducted in China and the other two in 
Italy and Poland. All studies were retrospective. The follow‑
up time ranged from 12 to 59 months. Most of the study 
patients had early‑stage TNBC. Cut‑off values for PLR were 
provided in five studies, two of which were derived from 
previous studies, and another three were obtained from 
receiver operating characteristic curve (ROC) analyses.  
 
Quality assessment. QUIPS tool identified one study at high 
risk of bias due to prognostic factor measurement (18) 

Figure 1. PRISMA flow diagram of study screening and selection. 



and five studies at moderate risk of bias due to 
confounding adjustment (19‑23) (Figure 2). 
 
Pooled analysis of all studies. Association between PLR and 
OS. Six studies comprising 819 patients evaluated the 
correlation between PLR and overall survival (OS), 
although the direction of the correlation varied across 
studies (18‑23). Our results indicate that a high PLR was 
not significantly associated with the OS rate (HR=1.35, 
95% CI=0.99‑1.84; p=0.06; Figure 3). Moderate 
heterogeneity was observed (I2=43%).  

The significant heterogeneity found can most likely be 
attributed to the different duration of follow‑up between the 
studies, which ranged from 12 to 59 months, and the 
heterogeneous cut‑off value of PRL, which ranged from 
136.6 to 200. Notably, the study by Li et al. (18) had a high 
risk of bias. Exclusion of this study resulted in a significant 
decrease of the OS rate in the group with high PRL (HR=1.55, 
95% CI=1.21‑2.00; p=0.006 and I2=0%) (Figure 4). Li et al. 
(18) reported a higher median age of participants and 
determined the cut‑off for PLR as the median value without 
specifying it. Conversely, the other studies utilized ROC 
analysis (19, 22‑23) or referenced literature (20, 21) to 
establish the optimal PLR cut‑off. It is also important to note 
Li et al. (18) was the study with the highest number of 
patients. 

Subgroup analysis of patients only with metastatic 
TNBC (21, 23) indicated a significant decrease in OS rate 

in the group with a high PRL level (HR=1.84, 95% CI=1.21‑
2.81; p=0.004; I2=0%).  

Subgroup analysis of Chinese populations only was also 
performed (18, 19, 22, 23), and a high PRL was not 
significantly associated with low OS (HR=1.37, 95% CI=0.85‑
2.19; p=0.19; I2=62%). When we eliminated the study of Li 
et al. (18) a high PRL was significantly associated with low 
OS (HR=1.72, 95% CI=1.25‑2.36; p=0.0008; I2=0%).  

Subgroup analysis of the Caucasian population (20, 21) 
showed a high PRL was not significantly associated with 
low OS (HR=1.30, 95% CI=0.86‑1.97; p=0.21; I2=0%).  

Association between PLR and DFS. Only two studies with 
255 patients reported correlation between PLR and DFS 
(19, 22). Our results indicate that a high PLR was 
significantly associated with a low DFS rate (HR=1.69, 
95% CI=1.25‑2.28; p=0.0006; Figure 5), and no significant 
heterogeneity was observed (I2=0%). 
 
Association between PLR and PFS. Only two studies with 
340 patients reported a correlation between PLR and PFS 
(18, 21). Our results indicate that high PLR level was not 
significantly associated with low PFS rate (HR=1.73, 95% 
CI=0.69‑4.33, p=0.24; Figure 6), and significant 
heterogeneity was observed (I2=79%). Of note, Vernieri et 
al. (21) was an Italian study that had a population with 
metastatic disease only while that of Li et al. (18) had all 
the limitations already described.  
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Table I. Baseline characteristics of included studies. 
 
Study (reference)               Year        Country       Patients           Median          Median         PLR              TNM              M0                  BMI             Premeno‑ 
                                                                                          with             follow‑up,           age,          cut‑off        stage III,       status,        ≥25 kg/m2,         pausal,  
                                                                                       TNBC, n            months            years                                    %                  %                      %                       % 
 
Li et al. (18)                        2022         China             278                   24                      65               NA                9.35            42.08*                NA                   33.45 
Liu et al. (19)                      2016         China             161                   58.1                  45              147              37.1†             100†                  NA                     NA 
Oraczewski et al. (20)      2022        Poland           143                   53.3                  58              185                 31                 92                     64                      NA 
Vernieri et al. (21)            2018          Italy                62                   12                      56              200                 0*                   0                      NA                     NA 
Zenan et al. (22)                2018         China               94                   59                      NA            136.6             14.9               100                   NA                     NA 
Zhang et al. (23)                2023         China               81                   26.3                  51             152.3                0                    0                    30.2                    NA 
 
BMI: Body mass index; M0: no distant cancer spread; NA: not available; PLR: platelet‑to‑lymphocyte ratio; TNBC: triple‑negative breast cancer; 
TNM: tumor/nodes/metastasis staging system, American Joint Committee on Cancer classification. *Values are propensity score‑matched. †Value 
for the entire population.
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Figure 2. Quality assessment of included studies.

Figure 3. Forest plot of overall survival in the included studies. CI: Confidence interval; HR: hazard ratio; IV: interval variance; PRL: platelet‐to‐
lymphocyte ratio; SE: standard error.

Figure 4. Forest plot of overall survival without the study of Li et al. 2022 (18). CI: Confidence interval; HR: hazard ratio; IV: interval variance; PRL: 
platelet‐to‐lymphocyte ratio; SE: standard error.



Discussion 
 
This systematic review and meta‑analysis evaluated the 
prognostic role of PLR in 819 patients with TNBC: Our 
findings indicate a high PLR to be significantly 
associated with reduced DFS but not with OS or PFS: 
However, when excluding a study with a high risk of bias, 
a high PLR was significantly associated with reduced 
rates of both OS and PFS but improved DFS: Subgroup 
analysis indicated a significant association between PLR 
and survival in Chinese patients, whereas no significant 
association was observed among Caucasian patients. 

These results suggest that PLR may have prognostic 
potential under specific conditions – such as in certain 
patient subgroups or populations – particularly in relation 
to DFS. However, our findings also revealed 
inconsistencies, with some studies showing improved DFS 
and others showing reduced DFS associated with PLR: 
This heterogeneity underscores the complexity of 
interpreting immune biomarkers like PLR, which do not 
fully capture the intricacies of the tumor immune 
microenvironment. Compared to TILs, which require 
invasive assessment, PLR is a non‑invasive and cost‑
effective marker that may support risk stratification. 

Nonetheless, its prognostic value in TNBC remains 
inconclusive and requires further validation. 

Several studies have evaluated PLR as a prognostic 
marker in patients with BC receiving NACT (13, 18‑32), 
although most included all BC subtypes rather than 
focusing on TNBC: Our findings suggest that PLR does not 
significantly predict OS or PFS in TNBC but is significantly 
associated with DFS: Notably, after excluding the study with 
a high risk of bias (18), PLR was significantly associated 
with poorer OS and PFS, along with improved DFS. 

Conflicting findings in the literature highlight the need 
for standardized methodologies in assessing the 
prognostic role of PLR. For example, Lusho et al. found no 
significant association between PLR and TNBC prognosis 
(31), while Lou et al., using a cut‑off value derived from 
ROC analysis, identified PLR as a significant predictor in 
TNBC (30). However, neither study provided data on OS, 
DFS, or pathological complete response in relation to PLR 
specifically for patients with TNBC – critical information 
for our analysis. We reached out to multiple authors for 
clarification but did not receive a response. These 
discrepancies underscore the influence of methodological 
variations in PLR threshold determination and patient 
selection criteria. 
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Figure 5. Forest plot of disease‐free survival. CI: Confidence interval; HR: hazard ratio; IV: interval variance; PRL: platelet‐to‐lymphocyte ratio; SE: 
standard error.

Figure 6. Forest plot of progression‐free survival according to PRL. CI: Confidence interval; HR: hazard ratio; IV: interval variance; PRL: platelet‐to‐
lymphocyte ratio; SE: standard error.



Our subgroup analysis revealed that PLR was 
significantly associated with survival outcomes in Chinese 
patients but not in Caucasian patients [after excluding the 
study of Li et al. (18)]. This may be attributed to genetic 
differences, variations in baseline PLR, and differences in 
chemotherapy regimens. Additionally, racial disparities in 
adipose tissue distribution and inflammatory response may 
influence immune‑related biomarkers such as PLR (33). 

 
Study limitations. The limited number of patients included 
may have reduced the statistical power of our analysis. All 
included studies were observational, making them 
susceptible to confounding factors. Significant 
heterogeneity was observed in the PLR cut‑off values, with 
some studies deriving them from previous research and 
others using ROC curves. Establishing a standardized cut‑
off value is crucial to improving the reproducibility and 
clinical applicability of PLR as a prognostic marker. 

TNBC is a highly heterogeneous disease comprising 
distinct molecular and histological subtypes with varying 
clinical outcomes (25). Moreover, the PLR may be 
influenced by multiple patient‑specific factors, including 
menopausal status, body mass index, infections, 
nutritional status, and medication history. Notably, obesity, 
which is increasingly prevalent, has been linked to TNBC 
risk and progression through inflammatory and metabolic 
pathways (34). The interplay between obesity, systemic 
inflammation, and TNBC pathogenesis remains an area 
requiring further investigation, as only two studies in our 
analysis accounted for body mass index as a potential 
confounder (20, 23). Additionally, menopause is 
associated with systemic inflammatory changes due to 
estrogen decline, which may further complicate the 
interpretation of PLR as a prognostic marker (35, 36). 

As research advances, refining the prognostic utility of 
PLR in TNBC requires addressing existing gaps in 
knowledge. Standardization of cut‑off values and further 
exploration of racial and molecular differences will be crucial 
in determining its clinical applicability. Additionally, ongoing 
studies such as the INSTIGO trial, a prospective study 
evaluating plasma protein profiles for predicting response 

to NACT and metastatic relapse in TNBC, may provide novel 
insights into immun.‑inflammatory biomarkers (37). The 
PERCEPTION trial, currently underway, aims to assess the 
relationship between blood cell counts, PLR, and TILs both 
pre‑ and post‑surgery in patients with TNBC, with a focus 
on their predictive value for metastatic recurrence (38). 

Over the next 5 years, integrating PLR with emerging 
biomarkers such as the Royal Marsden Hospital score, 
prognostic nutritional index, neutrophil‑to‑lymphocyte 
ratio, and pan‑immune‑inflammation value may enhance 
its predictive accuracy (8). Additionally, combining PLR 
with molecular profiling and machine‑learning algorithms 
might improve patient stratification and treatment 
personalization. Future research should focus on high‑
quality, multicenter prospective studies to validate the role 
of PLR and optimize its clinical application in TNBC. 
 
Conclusion 
 
Our systematic review and meta‑analysis indicated that a 
high PLR was not significantly associated with OS or PFS 
in patients with TNBC: However, a high PLR was 
significantly associated with a lower DFS rate.  

Further high‑quality studies with larger sample sizes 
are needed to establish an optimal PLR cut‑off value and 
to better understand its clinical significance in TNBC. 
 
Conflicts of Interest 
 
All Authors have no conflicts of interest. All Authors report 
they have no relationships that could be construed as a 
conflict of interest. All Authors take responsibility for all 
aspects of the reliability and freedom from bias of the data 
presented and their discussed interpretation. 

Authors’ Contributions 
 
Conceptualization: V.A: Formal analysis and investigation: 
V.A. and M.L.R.D: Methodology: V.A., M.L.R.D, D.S.G.C., L.A.T., 
M.B. and A.C.F.M.M.L: Software: V.A: Supervision: M.B. and 
A.C.F.M.M.L: Validation: V.A., M.L.R.D. and A.C.F.M.M.L: 

785

Alzogaray et al: Platelet‑to‑Lymphocyte Ratio in Patients With TNBC (Review)



Visualization: V.A. and M.L.R.D: Writing– original draft: V.A: 
Writing – review and editing: A.C.F.M.M.L. 
 
Acknowledgements 
 
The Authors acknowledge the use of ChatGPT (OpenAI, 
January 2025 version) in the preparation of this 
manuscript. The tool was used for language refinement, 
improving clarity, and restructuring sentences while 
ensuring the accuracy and originality of the scientific 
content. The Authors reviewed and verified all AI‑
generated content to ensure scientific accuracy.  
 
Funding 
 
No specific grant from any funding agency in the public, 
commercial, or not‑for‑profit sectors was received by any 
of the Authors. 
 
References 
 
1 Siegel RL, Miller KD, Jemal A: Cancer statistics, 2020. CA 

Cancer J Clin 70(1): 7‑30, 2020. DOI: 10.3322/caac.21590 
2 Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, 

Jemal A, Bray F: Global Cancer Statistics 2020: GLOBOCAN 
estimates of incidence and mortality worldwide for 36 
cancers in 185 countries. CA Cancer J Clin 71(3): 209‑249, 
2021. DOI: 10.3322/caac.21660 

3 Boyle P: Triple‑negative breast cancer: epidemiological 
considerations and recommendations. Ann Oncol 23 Suppl 
6: vi7‑vi12, 2012. DOI: 10.1093/annonc/mds187 

4 Holanek M, Selingerova I, Bilek O, Kazda T, Fabian P, Foretova L, 
Zvarikova M, Obermannova R, Kolouskova I, Coufal O, Petrakova 
K, Svoboda M, Poprach A: Neoadjuvant chemotherapy of triple‑
negative breast cancer: evaluation of early clinical response, 
pathological complete response rates, and addition of platinum 
salts benefit based on real‑world evidence. Cancers (Basel) 
13(7): 1586, 2021. DOI: 10.3390/cancers13071586 

5 Li CH, Karantza V, Aktan G, Lala M: Current treatment 
landscape for patients with locally recurrent inoperable or 
metastatic triple‑negative breast cancer: a systematic 
literature review. Breast Cancer Res 21(1): 143, 2019. DOI: 
10.1186/s13058‑019‑1210‑4 

6 Li S, Bao C, Huang L, Wei JF: Current therapeutic strategies 
for metastatic triple‑negative breast cancer: from 
pharmacists’ perspective. J Clin Med 11(20): 6021, 2022. DOI: 
10.3390/jcm11206021 

7 Guven DC, Sahin TK, Erul E, Rizzo A, Ricci AD, Aksoy S, Yalcin 
S: The association between albumin levels and survival in 
patients treated with immune checkpoint inhibitors: A 
systematic review and meta‑analysis. Front Mol Biosci 9: 
1039121, 2022. DOI: 10.3389/fmolb.2022.1039121 

8 Sahin TK, Rizzo A, Aksoy S, Guven DC: Prognostic significance 
of the Royal Marsden Hospital (RMH) score in patients with 
cancer: a systematic review and meta‑analysis. Cancers 
(Basel) 16(10): 1835, 2024. DOI: 10.3390/cancers16101835 

9 Derouane F, van Marcke C, Berlière M, Gerday A, Fellah L, 
Leconte I, Van Bockstal MR, Galant C, Corbet C, Duhoux FP: 
Predictive biomarkers of response to neoadjuvant 
chemotherapy in breast cancer: current and future 
perspectives for precision medicine. Cancers (Basel) 14(16): 
3876, 2022. DOI: 10.3390/cancers14163876 

10 Garrido‑Castro AC, Lin NU, Polyak K: Insights into molecular 
classifications of triple‑negative breast cancer: improving 
patient selection for treatment. Cancer Discov 9(2): 176‑198, 
2019. DOI: 10.1158/2159‑8290.CD‑18‑1177 

11 Liu Y, He M, Wang C, Zhang X, Cai S: Prognostic value of 
neutrophil‑to‑lymphocyte ratio for patients with triple‑
negative breast cancer: A meta‑analysis. Medicine 
(Baltimore) 101(28): e29887, 2022. DOI: 10.1097/MD. 
0000000000029887 

12 Qi X, Chen J, Wei S, Ni J, Song L, Jin C, Yang L, Zhang X: 
Prognostic significance of platelet‑to‑lymphocyte ratio (PLR) 
in patients with breast cancer treated with neoadjuvant 
chemotherapy: a meta‑analysis. BMJ Open 13(11): e074874, 
2023. DOI: 10.1136/bmjopen‑2023‑074874 

13 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, 
Mulrow CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, Chou 
R, Glanville J, Grimshaw JM, Hróbjartsson A, Lalu MM, Li T, Loder 
EW, Mayo‑Wilson E, McDonald S, McGuinness LA, Stewart LA, 
Thomas J, Tricco AC, Welch VA, Whiting P, Moher D: The PRISMA 
2020 statement: an updated guideline for reporting systematic 
reviews. BMJ 372: n71, 2021. DOI: 10.1136/bmj.n71 

14 Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, 
Welch VA (eds.): Cochrane Handbook for Systematic Reviews 
of Interventions version 6.4 (updated August 2023). Cochrane, 
2023. Available at: http://www.training.cochrane.org/ 
handbook [Last accessed on July 2, 2025] 

15 Hayden JA, van der Windt DA, Cartwright JL, Côté P, 
Bombardier C: Assessing bias in studies of prognostic factors. 
Ann Intern Med 158(4): 280‑286, 2013. DOI: 10.7326/0003‑
4819‑158‑4‑201302190‑00009 

16 Luo D, Wan X, Liu J, Tong T: Optimally estimating the sample 
mean from the sample size, median, mid‑range, and/or mid‑
quartile range. Stat Methods Med Res 27(6): 1785‑1805, 
2018. DOI: 10.1177/0962280216669183 

17 R Core Team: R: A Language and Environment for Statistical 
Computing. R Foundation for Statistical Computing, Vienna, 
Austria 2023. Available at: https://www.R-project.org [Last 
accessed on July 2, 2025] 

786

CANCER DIAGNOSIS & PROGNOSIS 5: 779‑787 (2025)

http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook


18 Li M, Xu J, Jiang C, Zhang J, Sun T: Predictive and prognostic 
role of peripheral blood T‑cell subsets in triple‑negative 
breast cancer. Front Oncol 12: 842705, 2022. DOI: 
10.3389/fonc.2022.842705 

19 Liu C, Huang Z, Wang Q, Sun B, Ding L, Meng X, Wu S: Usefulness 
of neutrophil‑to‑lymphocyte ratio and platelet‑to‑lymphocyte 
ratio in hormone‑receptor‑negative breast cancer. Onco Targets 
Ther 9: 4653‑4660, 2016. DOI: 10.2147/OTT.S106017 

20 Oraczewski R, Czerniawska‑Meler M, Korzeniewicz M, Kade G, 
Kozielec Z, Michalak M, Król M, Zdaniukiewicz A, Bodnar L: 
Prognostic value of lymphocyte‑related systemic inflammatory 
biomarkers in triple negative breast cancer. OncoReview 
12(2(46)): 25‑34, 2022. DOI: 10.24292/01.OR.122290622 

21 Vernieri C, Mennitto A, Prisciandaro M, Huber V, Milano M, 
Rinaldi L, Cona MS, Maggi C, Ferrari B, Manoukian S, Mariani 
G, Bianchi G, Capri G, Rivoltini L, de Braud F: The neutrophil‑
to‑lymphocyte and platelet‑to‑lymphocyte ratios predict 
efficacy of platinum‑based chemotherapy in patients with 
metastatic triple negative breast cancer. Sci Rep 8(1): 8703, 
2018. DOI: 10.1038/s41598‑018‑27075‑z 

22 Zenan H, Zixiong L, Zhicheng Y, Mei H, Xiongbin Y, Tiantian W, 
Min D, Renbin L, Changchang J: Clinical prognostic evaluation 
of immunocytes in different molecular subtypes of breast 
cancer. J Cell Physiol 234(11): 20584‑20602, 2019. DOI: 
10.1002/jcp.28662 

23 Zhang Z, Zhang Y, Liu C, Shao J, Chen Y, Zhu Y, Zhang L, Qin B, 
Kong Z, Wang X, Wang Y, Huang D, Liu L, Zhou Y, Tao R, Yang 
Z, Liu M, Zhao W: A real‑world study of immune checkpoint 
inhibitors in advanced triple‑negative breast cancer. Cancer 
Innov 2(3): 172‑180, 2023. DOI: 10.1002/cai2.70 

24 Asano Y, Kashiwagi S, Onoda N, Noda S, Kawajiri H, Takashima 
T, Ohsawa M, Kitagawa S, Hirakawa K: Platelet‑lymphocyte 
ratio as a useful predictor of the therapeutic effect of 
neoadjuvant chemotherapy in breast cancer. PLoS One 11(7): 
e0153459, 2016. DOI: 10.1371/journal.pone.0153459 

25 Chung WS, Chen SC, Ko TM, Lin YC, Lin SH, Lo YF, Tseng SC, 
Yu CC: An integrative clinical model for the prediction of 
pathological complete response in patients with operable 
stage II and stage III triple‑negative breast cancer receiving 
neoadjuvant chemotherapy. Cancers (Basel) 14(17): 4170, 
2022. DOI: 10.3390/cancers14174170 

26 Cuello‑López J, Fidalgo‑Zapata A, López‑Agudelo L, Vásquez‑
Trespalacios E: Platelet‑to‑lymphocyte ratio as a predictive 
factor of complete pathologic response to neoadjuvant 
chemotherapy in breast cancer. PLoS One 13(11): e0207224, 
2018. DOI: 10.1371/journal.pone.0207224 

27 De Giorgi U, Mego M, Scarpi E, Giordano A, Giuliano M, Valero V, 
Alvarez RH, Ueno NT, Cristofanilli M, Reuben JM: Association 
between circulating tumor cells and peripheral blood 
monocytes in metastatic breast cancer. Ther Adv Med Oncol 11: 
1758835919866065, 2019. DOI: 10.1177/1758835919866065 

28 Huszno J, Kolosza Z: Prognostic value of the neutrophil‑
lymphocyte, platelet‑lymphocyte and monocyte‑lymphocyte 
ratio in breast cancer patients. Oncol Lett 18(6): 6275‑6283, 
2019. DOI: 10.3892/ol.2019.10966 

29 Jalali A, Miresse D, Fahey MR, Ni Mhaonaigh N, McGuire A, 
Bourke E, Kerin MJ, Brown JAL: Peripheral blood cell ratios 
as prognostic indicators in a neoadjuvant chemotherapy‑
treated breast cancer cohort. Curr Oncol 29(10): 7512‑7523, 
2022. DOI: 10.3390/curroncol29100591 

30 Lou C, Jin F, Zhao Q, Qi H: Correlation of serum NLR, PLR and 
HALP with efficacy of neoadjuvant chemotherapy and 
prognosis of triple‑negative breast cancer. Am J Transl Res 
14(5): 3240‑3246, 2022. 

31 Lusho S, Durando X, Mouret‑Reynier MA, Kossai M, Lacrampe 
N, Molnar I, Penault‑Llorca F, Radosevic‑Robin N, Abrial C: 
Platelet‑to‑lymphocyte ratio is associated with favorable 
response to neoadjuvant chemotherapy in triple negative 
breast cancer: a study on 120 patients. Front Oncol 11: 
678315, 2021. DOI: 10.3389/fonc.2021.678315 

32 Zhou Y, Guo X, Shen L, Liu K, Sun Q, Wang Y, Wang H, Fu W, Yao 
Y, Wu S, Chen H, Qiu J, Pan T, Deng Y: Predictive significance of 
systemic immune‑inflammation index in patients with breast 
cancer: a retrospective cohort study. Onco Targets Ther 16: 
939‑960, 2023. DOI: 10.2147/OTT.S434193 

33 Rahman M, Temple JR, Breitkopf CR, Berenson AB: Racial 
differences in body fat distribution among reproductive‑aged 
women. Metabolism 58(9): 1329‑1337, 2009. DOI: 10.1016/ 
j.metabol.2009.04.017 

34 Kaul K, Misri S, Ramaswamy B, Ganju RK: Contribution of the 
tumor and obese microenvironment to triple negative breast 
cancer. Cancer Lett 509: 115‑120, 2021. DOI: 10.1016/ 
j.canlet.2021.03.024 

35 McCarthy M, Raval AP: The peri‑menopause in a woman’s life: 
a systemic inflammatory phase that enables later neuro‑ 
degenerative disease. J Neuroinflammation 17(1): 317, 2020. 
DOI: 10.1186/s12974‑020‑01998‑9 

36 Pfeilschifter J, Köditz R, Pfohl M, Schatz H: Changes in 
proinflammatory cytokine activity after menopause. Endocr 
Rev 23(1): 90‑119, 2002. DOI: 10.1210/edrv.23.1.0456 

37 Veyssière H, Lusho S, Molnar I, Kossai M, Bernadach M, Abrial 
C, Bidet Y, Radosevic‑Robin N, Durando X: INSTIGO Trial: 
Evaluation of a plasma protein profile as a predictive biomarker 
for metastatic relapse of triple negative breast cancer. Front 
Oncol 11: 653370, 2021. DOI: 10.3389/fonc.2021.653370 

38 Lusho S, Durando X, Bidet Y, Molnar I, Kossai M, Bernadach M, 
Lacrampe N, Veyssiere H, Cavaille M, Gay‑Bellile M, Radosevic‑
Robin N, Abrial C: PERCEPTION Trial protocol: Comparison of 
predictive and prognostic capacities of neutrophil, lymphocyte, 
and platelet counts and tumor‑infiltrating lymphocytes in 
triple negative breast cancer. Medicine (Baltimore) 99(50): 
e23418, 2020. DOI: 10.1097/MD.0000000000023418

787

Alzogaray et al: Platelet‑to‑Lymphocyte Ratio in Patients With TNBC (Review)


