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The incidence of breast cancer increases with age.[1] The 
majority (58%) of breast cancer deaths occur in women 

65 years of age or older.[2] By 2030, it is estimated that the 
proportion of older adults will double from 14% to 20% of 
the total U.S. population.[3] However in most prospective 
clinical studies, the older population was not included.
[4] Therefore, information about breast cancer in the older 

adults has not yet been conclusive, and the management 
of these cases is based on extrapolation of data in young 
patients. 

In the geriatric patient group, physicians have difficulties in 
making the right treatment decision.[5] Therefore, there is a 
need for easy-to-use and time-saving tools that can predict 
survival.

Objectives: To search the prognostic value of an inflammation based prognostic score in older patients with hormone 
positive, Her2 negative metastatic breast cancer.
Methods: A retrospective study of 82 female patients aged 65 years and older with hormon receptor positive, Her-2 
negative metastatic breast cancer diagnosed between 2011 and 2018 was conducted with collection of clinical and 
laboratory data. The inflammatory prognostic index (IPI) was calculated as C-reactive protein × NLR (neutrophil/ lym-
phocyte ratio)/serum albumin. Survival estimates were calculated with Kaplan-Meier method.
Results: The optimal cut-off points of IPI for the stratification of OS was found to be 0,75. Based on this cutoff value, 
patients were categorized as IPI-high and IPI-low group. High IPI was significantly associated with advanced stage at 
diagnosis. (p=0.03) The mean OS was 64 months in the IPI-high group and 66.9 months in the IPI-low group. (p=0,813) 
In patients receiving hormonotherapy in first line treatment PFS was 34.6 months in the IPI-low group and 14.5 months 
in the IPI high group, and a statistically significant difference was found compared to patients who received chemo-
therapy in the first line. (p=0,042).
Conclusion: Measurement of systemic inflammatory response in older adults with metastatic breast cancer is reliable, 
available, and can be clinically incorporated into current geriatric oncology algorithms.
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As a sign of cancer development and progression, inflam-
mation facilitates cancer cell survival.[6] The prognostic 
value of inflammation markers has been demonstrated in 
various cancers.[7] In this respect, it has come to the fore to 
evaluate the use of inflammatory prognostic index (IPI) cal-
culated by C-reactive protein (CRP), neutrophil-lymphocyte 
ratio (NLR) and albumin, which have not previously been 
studied in breast cancer.[8]

In the general population of older adults, inflammatory 
markers are predictors of adverse health outcomes. We 
planned to evaluate the relationship between IPI, a marker 
that can be easily calculated in clinical practice, and sur-
vival in older patients with metastatic breast cancer.

Methods
Medical records of 82 female, older than 65 years of age, 
hormone receptor positive, human epidermal growth fac-
tor receptor 2 (HER2) negative metastatic breast cancer pa-
tients who were followed up at Oncology Clinics of two uni-
versity hospitals between May 2011 and November 2018 
were reviewed retrospectively. Ethics committee approval 
dated 2l/04/2020 and numbered l5227 was obtained. Pa-
tient demographics, Eastern Cooperative Oncology Group 
(ECOG) performance score, tumor characteristics, diagnos-
tic stage, treatment modalities, neutrophil, lymphocyte, 
albumin, and CRP levels at the time of metastasis were 
recorded. NLR was calculated by dividing absolute neutro-
phil count by absolute lymphocyte count. IPI was calculat-
ed by the following formula: CRP × NLR / serum albumin. 
The association between inflammatory markers and overall 
survival (OS) and progression-free survival (PFS) was evalu-
ated. OS was calculated from the diagnosis of the patient to 
the date of death from any cause. PFS was calculated using 
the time interval between the onset of treatment and the 
date of the first visit in which progression was detected. 

Statistical Analysis
Categorical variables were compared using Chi-square or 
Fisher’s exact test with odds ratio (OR) and corresponding 95 
% confidence interval (CI). Receiver Operating Characteris-
tic (ROC) curve analysis was used to determine the cut-off 
value for NLR and IPI (respectively; 2.22 and 0.75). Statistical 
analyses were performed using SPSS 22.0 software (SPSS Inc. 
Chicago, IL). All statistical assessments were two-sided and a 
p-value of 0.05 was considered statistically significant.

Results
Table 1 presents the patient characteristics of 82 older 
women with hormon receptor positive, Her-2 negative 
metastatic breast cancer. The median age was 69 years 

(range 65 to 91). The most common subtype of breast can-
cer was invasive ductal carcinoma (72%) and 31.7% pa-
tients had stage 4 disease at the time of diagnosis.

NLR and IPI rates were calculated separately for all patients. 
It was found that as NLR increased, IPI increased and there 
was a correlation between NLR and IPI. However survival 
analyses did not reach statistically significant values with 

Table 1. Clinical characteristics of the study population

Clinical characteristics of the patients 	 % (n)

ECOG performance score 	
	 0	 30.5 (25)
	 1	 56.1 (46)
	 2	 13.4 (11)
Disease Stage	
	 I	 8.5 (7)
	 II	 35.4 (29)
	 III	 24.4 (20)
	 IV	 31.7 (26)
Tumor Localisation	
	 Right	 40.2 (33)
	 Left	 58.5 (48)
	 Bilateral	 1.2 (1)
Hormone Receptor 	
	 ER +	 96.3 (79)
	 PR +	 79.3 (65)
Tumor Grade	
	 1	 4.9 (4)
	 2	 59.8 (49)
	 3	 18.3 (15)
	 Not known	 17.1 (14)
Tumor Histology	
	 IDC	 72 (59)
	 ILC	 11 (9)
	 Mixed	 13.4 (11)
	 Other	 3.7 (3)
Breast Surgery	
	 Lumpectomy	 58.5 (48)
	 Mastectomy	 25.6 (21)
	 No	 15.9 (13)
Systemic treatment	
	 AdHT	 63 (52)
	 NACT	 8.5 (7)
	 AdCT	 50 (41)
First line treatment for Stage 4 disease	
	 HT	 41.5 (34) 
	 CT	 35.4 (29)
	 Unknown	 23.1 (19)

ECOG: Eastern Cooperative Oncology Group; ER: Estrogen receptor; PR: 
Progesteron receptor; IDC: Infiltrating ductal carcinoma; ILC: Invasive 
lobular carcinoma; AdHT: Adjuvant Hormonotherapy; NACT: Neoadjuvant 
Chemotherapy; AdCT: Adjuvant Chemotherapy.
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NLR. In patients with stage 4 breast cancer, OS was 68.1 
months in patients with high NLR and 60.6 months in pa-
tients with low NLR (p=0.589).

Using the ROC curve analysis, the optimal cut-off points of 
IPI for the stratification of OS was found to be 0,75 (Fig. 2). 
Based on this cutoff value, 37 (45.1%) patients were catego-
rized as IPI-high group while the remaining 45 (54.9%) pa-
tients as IPI-low group. High IPI was significantly associated 
with advanced stage at diagnosis. (Stage III-IV; p=0.03) Age, 
ECOG, T stage, lymph node involvement and ki-67 were 
similar between two groups. A positive correlation was 
found between the increase in IPI score and the N stage, 
and this correlation was statistically significant (p=0.031).

The mean OS was 64 months in the IPI-high group and 
66.9 months in the IPI-low group. Although OS difference 
was separated numerically, it did not reach statistical sig-
nificance (p=0.813). Considering the relationship between 
the first-line treatment for metastatic disease and the in-
flammatory index, in the IPI-low group the mean PFS with 
chemotherapy was 5.6 months while PFS with hormono-
therapy was 34.6 months, p values were 0.656 and 0.042 re-
spectively. PFS analysis was performed only for the patients 
whose treatment onset and end date data were clearly 
available. (Table 2) As shown in Figure 1 the difference in 
PFS compared to the IPI groups was statistically significant 
in patients who received hormonotherapy as first-line ther-
apy for metastatic disease (p=0.042) (Fig. 1).

Discussion
Elderly patients represent the fastest growing segment of 
the oncology population. It is predicted that by 2030, ap-
proximately 70% of cancers in the United States will be 
diagnosed in people over 65 years old.[9] Although the 
number of elderly patients with breast cancer is increasing, 
there is limited information about the biology and clini-

cal outcomes of breast cancer by age. Older age has been 
associated with a decrease in tumor proliferative factors, 
and older patients often present with well-differentiated 
tumors and positive hormone receptor status that consti-
tutes our study population.[10] The relatively less inclusion 
of patients aged 65 and over in clinical trials is an important 
factor contributing to the limited knowledge on cancer 
management. Despite the scarcity of data on this popu-
lation, oncologists consider age as an important determi-

Figure 1. Comparison of First Line Hormonotherapy Responses Be-
tween IPI Groups.

Figure 2. ROC curve of IPI.

Table 2. Progression-free survival according to first line therapy 
options

		  IPI	 N (%)	 Mean	 SD	 p 
				    (months)

PFS with CT	 Low	 6 (23.1)	 5.6	 1.3	 0.656
		  High	 20 (76.9)	 6.4	 1.1	
PFS with HT	 Low	 14 (46.7)	 34.6	 8.8	 0.042
		  High	 16 (53.3)	 14.5	 4.1	
PFS regardless 
of treatment	 Low	 20 (35.7)	 28.7	 7.1	 0.006
		  High	 36 (64.3)	 8.6	 1.2	

PFS: Progression-free survival; IPI: Inflammatory prognostic index; CT: 
Chemotherapy; HT: Hormonotherapy; SD: Standart deviation. N: Number 
of patients.
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nant of treatment and breast cancer treatment approaches 
differ depending on age.[11] However, considering the het-
erogeneity of individuals in advanced age groups, age is 
not an appropriate criterion for breast treatment decisions. 
On the other hand, in advanced cancer, the inflammatory 
response of the host is thought to be an important predic-
tor of survival independent of tumor stage.[12] Recent stud-
ies have shown that survival estimation can be made using 
inflammatory markers in elderly cancer patients, and thus 
treatment can be selected using markers other than age. In 
the study of Nishijima et al., it was reported that NLR was 
associated with OS independent of previously reported 
prognostic geriatric evaluations, and it was an important 
indicator of worse survival.[13]

A systematic review of CRP found higher concentrations 
in cancer patients than subjects with benign diseases or 
healthy controls in most cross-sectional and case-control 
studies reviewed.[14] In another study, significant associa-
tions between reduced overall survival and reduced dis-
ease-free survival and high CRP concentrations were ob-
served, and this association was independent of disease 
stage, self-reported cardiovascular events, estradiol con-
centrations, smoking, and physical activity.[15] Similarly, in 
a study conducted on 85 metastatic breast cancer patients, 
high pre-treatment CRP was associated with a decrease in 
survival.[16] In the study of Lis CG et al., it was found that 
low serum albumin levels negatively affect survival at a 
statistically significant level for all stages of breast cancer.
[17] The Glasgow prognostic score (GPS) based on CRP and 
albumin, which are markers of inflammation in the blood, 
has also been validated in more than 60 studies on patients 
with cancer and predicts survival. Given that albumin con-
centrations reflect both systemic inflammation and the 
amount of lean tissue, it has been interesting to examine 
the prognostic value of the combination of high C-reactive 
protein level and hypoalbuminemia.[18] In accordance with 
all the aforementioned literature data, in our study which 
evaluated the IPI score calculated with the combination of 
CRP, albumin and NLR in women over 65 years of age with 
metastatic breast cancer, a positive correlation between 
NLR and IPI was confirmed.

High IPI was significantly associated with advanced stage 
at diagnosis. This finding suggests that besides the in-
crease in cancer risk with aging, the severity of inflamma-
tory response in the older population may be related to the 
cancer stage at the time of diagnosis.

Although there was no significant correlation between the 
T stage and IPI scores of the patients, it was observed that 
there was a positive correlation with the N stage (p=0.031).  

Despite the fact that the survival contribution of axillary 

surgery is not clear in older patients and the rate of axillary 
surgery decreases with increasing age,[19] in the light of our 
finding, it is necessary to determine the N stage meticu-
lously because it predicts prognosis in the geriatric popula-
tion when evaluated together with IPI. 

While some elderly patients are willing to undergo treat-
ment burden to improve their survival, the vast majority 
refuse treatments that result in severe functional (74%) or 
cognitive (89%) impairments.[20] In terms of breast cancer, 
breast tumors diagnosed in older women are thought to 
be biologically quieter, and the prevalence of comorbid 
diseases is higher in this population. Therefore, the choice 
of treatment tends to be less aggressive for older women. 
The aim of treatment in patients with metastases is to con-
trol the progression of the cancer and to maintain the high-
est function and quality of life.

In addition to well-defined prognostic factors associated 
with the tumor, patient characteristics may also be asso-
ciated with the survival of breast cancer, so IPI calculated 
with easily accessible parameters in clinical practice can 
guide the choice of treatment.[21]

In our study, PFS was found to be 34.6 months in patients 
with low IPI scores and was 14.5 months in the high IPI 
group when hormonotherapy was used in the first line 
treatment, and a statistically significant difference was 
found compared to patients who received chemotherapy 
in the first line treatment (p=0.042). With this finding, it can 
be predicted that the prognosis is better in older patients 
with low inflammation score and if there is no indication 
for chemotherapy such as visceral crisis, it would be appro-
priate to choose hormonotherapy. Since the treatment is 
palliative in metastatic disease, avoiding toxicity seems to 
be a priority in the treatments to be chosen, and endocrine 
treatment is the first choice if there are no life-threatening 
metastases in hormone-positive patients. Besides there is 
also a group of patients who avoid treatment at the meta-
static stage due to the fact that death from causes other 
than cancer is more likely for many elderly patients.[22] The 
results obtained in our study suggest that the IPI score, 
which can be easily calculated in daily practice, will help 
determine the group that will benefit more from endocrine 
treatment. 

Additionally, in our study population, no significant results 
were obtained in the survival analysis performed with the 
cut off value determined for NLR. Nevertheless, achieving 
results that determine the choice of treatment with IPI sup-
ports the idea that IPI score may be a more reliable marker 
than NLR. 

However, our study had several limitations. The major limi-
tation is its retrospective nature.
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Second, medical records did not include geriatric assess-
ment so that the frailty scores, nutritional status and cogni-
tive performance of the patients were missing. Lastly, these 
results may not be generalizable, as they are derived from 
only two academic tertiary-care center. Regardless of these 
limitations, our findings are clinically meaningful. Multi-
center prospective studies, which clearly perform compre-
hensive geriatric assesments, would be helpful in address-
ing these limitations.

As a result, this study evaluated the prognostic value of the 
IPI score obtained with the combination of cellular inflam-
mation markers in older adults with cancer. For older pa-
tients, the IPI score can be used in conjunction with other 
geriatric assessment scales to customize therapy based 
on individual patient characteristics. Still larger studies 
are needed to support this view and compare IPI’s perfor-
mance to current tools in geriatric oncology.

Conclusion
Although there are well-established prognostic factors to 
predict survival at the time of diagnosis in cancer patients, 
it is more problematic to predict survival in metastatic dis-
ease. 

This study suggests that IPI may be useful for evaluating 
survival in older patients with metastatic hormone-posi-
tive, Her-2 negative breast cancer and for determining the 
choice of first-line treatment. Systemic inflammation based 
prognostic scores both identify high-risk patients and pro-
vide appropriate targets for new clinical trials.
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