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Abstract

Objectives: We aimed to investigate the relationship of neoadjuvant therapy with HALP score, menopausal status and
pathological response in patients with luminal A and luminal B breast cancer.

Methods: In this retrospective study, the files of patients who applied to Ondokuz Mayis University Medical Oncology
department between January 2016 and January 2023 were scanned and a total of 150 patients, 60 premenopausal and
90 postmenopausal, who received neoadjuvant chemotherapy were included.

Results: The median age of premenopausal patients was 40.67+6.35 (min 25-max 50), and postmenopausal patients
was 57.67+7.48 (min 43-max 78). There was no relationship between overall survival and menopausal status (p=0.33).
HALP score was significant only in postmenopausal patients (p=0.008). There was a significant association with com-
plete pathological response (Miller&Payne 5) and PFS in the entire population (p=0.003). HALP score was lower in
patients with PR level below 50% (p=0.039). There was no statistical significant between Ki67 and cerbB2, menopausal
status and HALP score (p=0.106, p=0.064, respectively).

Conclusion: As a result, we did not detect the relationship between HALP score and pathological response in Luminal
A and B patients receiving neoadjuvant therapy.
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reast cancer is the most commonly diagnosed cancer
Bin women and among cancers causing most deaths.
M Estrogen receptors (ER), progesterone receptor (PR) and
c-erbB2 (HER2) amplification score are the main elements
directing treatment. In addition to these receptors shaping
adjuvant and neoadjuvant treatment, they have prognostic
and predictive features. Neoadjuvant treatment, especially,

comes to the fore in HER2 positive or triple negative disease.

Neoadjuvant treatment increases breast-protective sur-
gery rates, while the tumor response to chemotherapy giv-
en before surgery guides determination of prognosis. The
presence of residual tumor after neoadjuvant treatment
affects the choice of adjuvant treatment.” Every tumor
type is differentimmunohistochemically and treatment for
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every disease should be personalized. Neoadjuvant treat-
ment is especially at the forefront for triple negative and
Her2 (+) breast cancer.® Luminal A and B disease being less
sensitive to chemotherapy may lead to a search for other
predictive routes in the evaluation of neoadjuvant treat-
ment and response to this treatment.

Efforts to find markers to direct treatment and predict prog-
nosis still continue. Systemic inflammation and nutritional
status have important places in progression of a variety of
cancer types.*”! The efficacy of combined parameters like
neutrophil lymphocyte ratio (NLR), prognostic nutritional
index (PNI), platelet lymphocyte ratio (PLR), CRP/albumin
ratio, and hemoglobin, albumin, lymphocyte, platelet
(HALP) score has been researched in different cancer types
in several studies.

HALP score is a score created using 4 laboratory parame-
ters that are indicators of nutrition and inflammation. The
relationship of this score with prognosis has been investi-
gated in many studies. To our knowledge, a limited number
of studies have been conducted with neoadjuvant breast
cancer.'z19

In this study, we aimed to research whether the efficacy of
neoadjuvant treatment for luminal A and B breast cancer
patients can be predicted by HALP score and whether there
is a correlation between this response with menopause sta-
tus in hormone-sensitive tumors.

Statistical Analysis

Statistical analyses were performed with SPSS 21.0 for win-
dows. Data were presented as meanzstandard deviation
(SD), as median (min-max) as frequence (%). The Shapiro-
Wilk test was used to analyze normal distribution assump-
tion of the quantitative outcomes. Data were analysed by
Mann-Whitney test for non-normal data. The frequencies
were compared, using the Pearson Chi-square and Conti-
nuity Correction Chi-square. The area under the ROC curve
(AUC) was evaluated as the measure of a diagnotic test's
discriminatory power. Confidence intervals can be comput-
ed for AUC. In this article, both of sensitivity and specificity
values were evaluated.

Kaplan-Meier method was used for survival analysis with
the log-rank test used to statistical difference. A p value less
than 0.05 was considered as statistically significant.

Method

This study is a single-center retrospective study. Patients
attending the Medical Oncology Department of Samsun
Ondokuz Mayis University from 01 January 2016-01 Janu-
ary 2023 were retrospectively screened. Female patients
aged over 18 years receiving neoadjuvant treatment and

with pathology known after breast surgery were included
in the study. Descriptive statistics were used to show clini-
copathological characteristics. HALP score was calculated
with the formula: hemoglobin (g/L) x albumin (g/L) X lym-
phocyte count (/L) / platelet count (/L). The cut-off value for
the HALP score was accepted as 0,46 (0.871 sensitivity and
0.471 specificity). Among the biochemical parameters, those
taken within 4 weeks of chemotherapy were evaluated.

Overall survival (OS) was calculated as the duration from
date of diagnosis to death due to any cause. Follow-up
time was calculated as the duration from date of diagno-
sis to final check-up. Patients not attending check-ups in
recent times were called using the telephone numbers
recorded in the hospital information system to learn their
final status.

Pathological response was divided into two groups as
Miller&Payne pathological response score 4,5 (90-100% tu-
mor cell loss) and 1,2 and 3 (less than 90% tumor cell loss).!"”!

Results

A total of 150 patients were included in the study. Patients
were divided into two groups: premenopausal (h=60) and
postmenopausal (h=90). The clinical and pathological char-
acteristics of the patients are summarized in Table 1. The
median age of premenopausal patients is 40.67 and the
median age of postmenopausal patients is 57.67. Although
ER was more common above 50% in both groups, PR was
more common below 50% in postmenopause.

As expected, invasive ductal carcinoma was seen more
frequently in both groups. There was no significant differ-
ence between the groups in terms of ER, PR, cerbB2, FISH,
grade and Ki67 (Table 1). Additionally, luminal B was more
common in both groups. Anthracycline treatments were
used more frequently as chemotherapy regimens in both
groups. The clinical stage was mostly evaluated as stage 2
and was found to be 76.7% and 77.8% in premenopausal
and postmenopausal patients, respectively.

Women in the postmenopausal period had median sur-
vival duration of 84.21 months (95% Cl, 3.07 (78.19-90.22))
and women in the premenopausal period had survival of
109.39 months (95% Cl, 3.13 (103.26-115.52)). Survival was
shorter in postmenopausal women; however, this was not
statistically significant (p=0.139) (Fig. 1a).

Patients with Miller&Payne score 1-3 had mean median
survival of 90.1 months (95% Cl, 3.71 (82.82-97.36)), while
patients with Miller&Payne score 4-5 had mean survival of
95.37 months (95% Cl, 3.23 (89.03-101.7)). In the general
group, patients with Miller&Payne 4-5 had higher survival
and this was significant (p=0.031) (Fig. 1b).



Table 1. Clinicopathological features of patients

Premenopausal

status n(%)

Postmenopausal

status n(%)

Age, year (min-max)

ER ve PR status
ER <%50
ER >%50
PR <%50
PR >%50
cerbB2
score 0
score 1
score 2
score 3
FISH
Negative
Positive
Grade
Grade 1
Grade 2
Grade 3
Ki67 % index
< %20
>%20
Histological type
invasive ductal
invasive lobular
other
Molecular subtype
Luminal A
Luminal B
Chemotherapy

anthracycline regimen

40.67+6.35
(min 25-max 50)

11(%18.3)
49(%81.7)
27(%45.0)
33(%55.0)

14(%23.3)
9 (%15.0)

16 (%26.7)
21 (%35)

32 (%53.3)
28 (%46.7)
35 (%58.3)

25 (%41.7)

23(%41.1)
33(%58.9)

50 (%83.3)
2 (%3.3)
8(%13.4)

10 (%16.7)
50 (%83.3)

55 (%91.7)

anthracycline-free regimen 5 (%8.3)

Clinical stage
1
2
3
Pathologycal response
No tumor
Stage |
Stagelll
Stagel lll
Pathologycal yanit
Miller & Payne 1-2-3
Miller & Payne 4-5
Not evaluated
Latest status
Dead
Alive

46 (%76.7)
14 (%23.3)

15 (%25.0)
10 (%16.7)
27 (%45.0)
8(%13.3)

28 (%46.7)
31 (%51.7)
1(%1.7)

3 (%5)
57 (%95)

57.67+7.48
(min 43-max 78)

13(%14.4)
77(%85.6)
49(%54.4)
41(%45.6)

34 (%37.8)
9 (%10)
20 (%22.2)
27 (%30)

56 (%62.2)
34 (%37.8)

1(%1.1)
44 (%48.9)
45 (%50.0)

33(%38.8)
52(%61.2)

81 (%90)
5 (%5.6)
4 (%4.4)

22 (%24.4)
68 (%75.6)

86 (%95.6)
4 (%4.4)

1(%1.1)
70 (%77.8)
19 (%21.1)

17 (%18.9)
10 (%11.1)
47 (%52.2)
16 (%17.8)
62 (%68.9)

27 (%30.0)
1(%1.1)

12 (%13.3)
78 (%86.7)
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There was no correlation between menopause status with
pathological response (p=0.055). Between pathological re-
sponse and menopause status, there was no significant differ-
ence identified in terms of overall survival (p=0.33) (Fig. 1c-d).

Stage 2 patients had median survival of 102.52 months
(95% Cl, 3.56 (95.55-109.48)), while stage 3 patients had
median survival of 82.2 months (95% Cl, 3.71 (74.92-89.48))
(p=0.877).

When examined in terms of progression-free survival (PFS),
in the general population, cases in stage 2 had median
PFS of 96 months (95% Cl 3.91 (88.31-103.65)), while cases
in stage 3 had median PFS of 62.34 months (95% Cl 6.21
(50.17-74.50)) (p=0.012) (Fig. 2a).

As expected, cases in stage 2 had significantly higher PFS
compared to stage 3 (p=0.012). In the comparison made in
terms of menopause and PFS, the average survival time in
the premenopausal period was statistically higher in stage
2 than in stage 3 (p=0.001). However, there was no statisti-
cal difference in terms of PFS between stage 3 and stage 2
in the postmenopausal period (p=0.838).

In premenopausal patients, median PFS was 92.34 months
(95% Cl 5.76 (81.05-013.62)), while it was 77.72 months
in postmenopausal patients (95% Cl 3.63 (70.61-84.83))
(p=0.98) (Fig. 2b).

Cases with Miller&Payne score 1-3 had median PFS of 79.71
months (95% Cl 4.41 (71.1-88.34)), while those with Miller-
Payne score 4-5 had median PFS of 88.37 months (95% Cl
4.04 (80.44-96.3)) (p=0.044) and this was significant. No
difference was found in the comparison of Miller&Payne
groups in terms of PFS in the premenopausal and post-
menopausal periods; p value respectively; p=0.252 and
p=0.097 (Fig. 2b-c).

When all patients were evaluated, the HALP score had a sig-
nificant relationship with pathological complete response
(Miller &Payne 5) and PFS. AUC=0.676; 0.580-0.771 (95%
Cl); p=0.003. HALP score was found to be lower in patients
with low PFS. However, in the separate evaluation of pre-
and postmenopausal women, the AUC value of the HALP
score was significant only in postmenopause (p=0.008).

The pathological response in pre- and postmenopausal pa-
tients was evaluated by HALP score ROC analysis in the dis-
crimination of Miller&Payne 1-3 and Miller&Payne 4-5. The
value of AUC=0.416 for premenopause; 0.269-0.563 (95%
Cl); p=0.268 and AUC=0.548 for postmenopause; 0.420-
0.677 (95% ClI); p=0.470.

Complete pathological response for the entire group
was evaluated by HALP score ROC analysis in the distinc-
tion of Miller&Payne 1-4 and Miller&Payne 5. AUC=0.439;
0.332-0.547 (95% Cl); p=0.292. The pathological response
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Figure 1. (a) Association of menopausal status with overall survival. (b) Association pathologycal response with overall survival in all patients.
(c) Association of menopausal status with Miller& Payne 1,2,3 and overall survival. (d) Association of menopausal status with Miller& Payne 4,5

and overall survival.

in pre- and postmenopausal women was evaluated by
HALP score ROC analysis in distinguishing Miller&Payne1-4
and Miller&Payne 5. The value of AUC=0.384 for premeno-
pause; 0.216-0.552 (95% Cl); p=0.173 and AUC=0.492 for
postmenopause; 0.356-0.628 (95% Cl); p=0.923.

There was no statistically significant between the HALP
score for ER being below or above 50%, but the HALP
score was found to be lower in patients with PR below
50% (p=0.039). When HALP score and its relationship
with menopause were compared between patients with
Ki 67 <20 and >20, no significant difference was detected
(p=0.106). In terms of c-erbB2, no significant difference was
found between scores 0, 1, 2 and score 3, as well as FISH
positivity and menopausal status (respectively p=0.064,
p=0.27).

Discussion

There are a limited number of studies assessing the rela-
tionship between HALP score and treatment response in
breast cancer patients receiving neoadjuvant treatment.
1200 As neoadjuvant treatment response is more limited in
luminal breast cancer patients compared to other groups,
it may not be considered an appropriate choice for study.
However, in our study, we researched how both treatment
response and menopause status affect these patients.
From this perspective, our study may be a first.

ER and PR positivity are important for the initiation of hor-
monal treatment. HER2 status is identified with scores of
0, 1+, 2+ and 3+ and a score of 2+ is clarified with in situ
hybridization (FISH). Based on these three receptors, breast
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Figure 1. (a) Association of clinical stage 2 and 3 with PFS. (b) Association of menopausal status wiht PFS. (c) Association of Miller&Payne score

1-3 with PFS. (d) Association of Miller&Payne score 4-5 with PFS.

cancer may be divided into molecular subtypes as hor-
mone positive luminal A and luminal B, HER2-enriched,
basal-like and normal-like.?"

In hormone positive (HR+) breast cancer, there is ER and PR
expression. HR+ tumors comprise 70-80% of all breast can-
cer cases.” When selecting endocrine treatment, meno-
pausal status is important. Premenopausal patients with
active ovaries are directed toward a treatment modality
including ovarian ablation. For treatment, tamoxifen, LHRH
analogs and combined tamoxifen or aromatase inhibitors
are each choices.

As shown in previous studies, systemic inflammation is ef-
fective in cancer formation, progression and prognosis.’2> 2!
Because systemic inflammatory factors are closely related

to the tumor microenvironment.? HALP score is also con-
sidered to be a good prognostic indicator that includes the
parameters of this inflammation. For this purpose, its prog-
nostic properties have been investigated in many types of
cancer.s

In a study, HALP score was identified to be lower in older
patients.™ In our study, the HALP score was found to be
higher in the postmenopausal period; p=0.004.

Another study of triple negative breast cancer patients.'®
found 3-year survival rates were lower in patients with low
HALP score compared to patients with high HALP score
(p<0.05). In the study, the correlation between menopause
status and HALP score was not examined. According to
criteria determined radiologically for treatment response,
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the non-complete response (non-pCR) group had shorter
3-year survival compared to the PCR group (p<0.05). In our
study, response evaluation used the Miller&Payne patho-
logical score. The group with good response (Miller&Payne
score 4-5) was compared with the group with low response
(Miller&Payne score 1-3). Overal survival in the good re-
sponse group was statistically higher than the low re-
sponse group (p=0.031).

A study including breast cancer patients found the cut-
off score was 29.01 (84% sensitivity and 26.1% specificity)
and did not find that identification of axillary lymph nodes
(LN) was a suitable determining factor. However, patients
with low HALP score had higher axillary LN involvement
compared to patients with high HALP score (p=0.38).2"
In a study conducted with tripple negative breast cancer
(TNBC) patients, 3-year survival results were lower in the
non-pCR group than in the pCR group (p>0.05)." In our
study, PFS and OS in patients with pathological response
were significantly longer than in the group without patho-
logical response. However in our study, no statistical dif-
ference was detected in terms of pathologic response
(Miller&Payne 4-5) and menopausal status when compared
with the HALP score.

In several studies, low HALP score was shown to be corre-
lated with increased risk of death and cancer-related death.
In our study, no significant relationship was found between
OS and HALP score.

For women in the premenopausal period, clinical stage 2
and 3 were statistically different in terms of PFS, while this
difference was not present for women in the postmeno-
pausal period.

The relationship between ER above and below 50% and
PR above and below 50% with menopause and HALP was
evaluated. Because as ER and PR decrease, chemotherapy
response may increase. There was no significant difference
between the HALP score for ER being below or above 50%,
but the HALP score was found to be lower in patients with
PR below 50% (p=0.039).

In another study conducted with luminal breast cancer
patients, patients were classified according to Ki67 and a
worse recurrence-free survival and overall survival was
found in luminal B and HER2 positive patients.”” In our
study, we evaluated patients separately as pre- and post-
menopausal according to Ki67 and HER2 status. However,
we did not detect a relationship between Ki67 and HER2
and HALP score. The limitations of this study are that it is
single-center and the number of patients is limited. Multi-
center prospective studies with more patients are needed.

In conclusion, we did not determine the effectiveness of
the HALP score in determining prognosis in our study. We

found a higher HALP score in postmenopausal patients,
but this was not associated with OS, PFS and pathological
response. ER, Ki67 and c-erbB2 were also not associated
with HALP score. We found a significantly lower HALP score
only in the patient group with PR <50%. As expected, PFS
and OS were higher in patients with Miller&Payne scores
4 and 5, regardless of the HALP score. No relationship was
detected between pathological response and menopausal
status.
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