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ABSTRACT

Recurrence after modified radical mastectomy (MRM) remains a
major clinical problem in breast cancer, and simple, accessible
prognostic markers are needed. Human epidermal growth factor
receptor-2  (HER-2) the
inflaimmation index (SII), calculated as platelet count X

status  and systemic immune-
neutrophil count / lymphocyte count, have been proposed as
prognostic markers, but evidence from Indonesian patients is
scarce. This retrospective cohort study evaluated the association
of HER-2 status and preoperative SII with recurrence in breast
cancer patients who underwent MRM at Dr. Soetomo General
Academic Hospital, Surabaya, between January 2018 and
December 2023. Fifty-four patients with complete records were
analysed (all women; mean age 53.35 + 9.64 years; 64.8% with
locally advanced disease; 51.9% HER-2 positive). Recurrence
occurred in 14 patients (25.9%). Receiver operating characteristic
(ROC) analysis showed poor discrimination of SII for recurrence
(area under the curve [AUC] 0.587); the optimal cut-off of 362.29
gave a sensitivity of 85.71% but a specificity of only 37.5%.
Recurrence occurred in 9 of 28 HER-2-positive patients (32.1%)
and 5 of 26 HER-2-negative patients (19.2%) (Fisher’s exact test,
p = 0.3582), and in 12 of 37 patients with high SII (32.4%) and
2 of 17 with low SII (11.8%) (p = 0.181). In multivariable logistic
regression, neither HER-2 positivity (odds ratio [OR] 1.92, 95%
CI 0.54-7.41; p = 0.319) nor high SII (OR 3.51, 95% CI 0.80-
24.79; p = 0.133) was an independent predictor of recurrence.
HER-2 status and SII were not significantly associated with

recurrence in this cohort. The large but imprecise odds ratio for
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Introduction

Breast cancer is the most common cancer among
women wotldwide. In 2022, an estimated 2.3
million women were diagnosed with breast
cancer and 670,000 died of the disease.!
Indonesia is among the countries with the highest
numbers of breast cancer cases and deaths,
ranking eighth for incidence and fourth for
mortality in 2022.2

Breast cancer is treated with a multimodal
approach  that combines surgery  with
radiotherapy, chemotherapy, hormonal therapy
and  targeted therapy. Modified radical
mastectomy (MRM), which removes the whole
breast, including the skin, nipple and areola,
together with most of the axillary lymph nodes
while preserving the pectoral muscles, remains
one of the principal operations.> Despite good
local control, recurrence continues to be a serious
problem. The 10-year local recurrence rate after
MRM has been reported at 12% to 27%,* and
recurrences can occur many years after the
primary diagnosis.>

HER-2 is overexpressed in approximately 15% to
30% of invasive breast cancers and is associated
with aggressive tumour behaviour and poorer
clinical outcomes.® Its status, assessed by
immunohistochemistry (IHC), guides the use of
HER-2-targeted agents such as trastuzumab,
which have changed the prognosis of HER-2-
positive disease.” Systemic inflammation and host
immunity also influence tumour progression. The
systemic immune-inflammation index (SII)
integrates peripheral platelet, neutrophil and
lymphocyte counts (SII = platelets X neutrophils
/ lymphocytes). Neutrophils and platelets are
thought to promote tumour growth, angiogenesis
and the survival of circulating tumour cells,
whereas lymphocytes mediate antitumour
immune surveillance, so that SII reflects the
balance between host inflammatory and immune

status.® SII can be calculated from a routine
complete blood count, which makes it objective
and inexpensive. A high SII has been associated
with poor prognosis and recurrence in gastric
cancer,? colorectal cancer!® and breast cancer,8!!
including HER-2-positive disease.!213

However, the evidence remains inconsistent, and
the relationship of HER-2 status and
preoperative SII with recurrence after MRM has
not been well described in Indonesian patients.
This study therefore aimed to evaluate the
predictive accuracy of SII and the association of
HER-2 status and preoperative SII with
recurrence in breast cancer patients who
underwent MRM at Dr. Soetomo General
Academic Hospital, Surabaya, between 2018 and
2023.

Methods
Study design and setting

This was an observational analytic retrospective
cohort study conducted in the Department of
Surgery, Dr. Soetomo General Academic
Hospital, Surabaya, Indonesia. Patients who
underwent MRM between January 2018 and
December 2023 were identified from medical
records. The study was limited to a single
institution to maintain uniform laboratory
methods and the validity of the haematological
data used to calculate SII. Ethical clearance was
obtained from the Health Research Ethics
Committee of Dr. Soetomo General Academic

Hospital before data collection.
Participants

Patients diagnosed with breast cancer who
underwent MRM in the Department of Surgery
during the study period were included by
consecutive sampling, provided that their HER-
2 status (IHC) and preoperative complete blood
count were documented. Patients diagnosed with
early-stage or locally advanced breast cancer who
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underwent modified radical mastectomy in the
Department of Surgery, Dr. Soetomo General
Academic Hospital, Surabaya, between January
2018 and December 2023 were included by
consecutive sampling. Patients were excluded if
their medical records were incomplete for the
study variables or if the operation was performed
outside Dr. Soetomo General Academic
Hospital. The minimum sample size was
calculated with the formula for correlative
analytic studies (type 1 error 5%, type 1I error
20%, expected correlation coefficient 0.55),
giving 25 patients per stage group (eatly stage and
locally advanced) and a minimum total of 50
patients.

Data collection and variables

Data were extracted from electronic and paper
medical records with a standardised data
collection sheet, and patient identifiers were
anonymised. Collected variables included age,
sex, tumour location, clinical stage (early stage or
locally advanced), comorbidities (hypertension,
diabetes mellitus, previous stroke, chronic
gastritis and autoimmune disease), and adjuvant
treatment. HER-2 status was taken from the IHC
result in the pathology report and classified as
positive or negative. SII was calculated from the
last preoperative complete blood count as
(platelet count X neutrophil count) / lymphocyte
count. The outcome was recurrence, defined as
locoregional or distant metastatic recurrence
documented in the follow-up medical records

during the observation period.
Statistical analysis

Data were analysed with the Statistical Package
for the Social Sciences (SPSS) version 23.0.
Continuous variables are presented as mean *

standard deviation and categorical variables as

numbers and percentages. The discriminative
ability of SII for recurrence was assessed with a
receiver operating characteristic (ROC) curve and
the area under the curve (AUC). The optimal cut-
off value was determined with the Youden index,
and sensitivity and specificity were calculated at
this cut-off. Patients were then classified into
high-SII and low-SII groups. The associations of
HER-2 status and SII category with recurrence
were tested with the chi-square test, or Fisher’s
exact test when the assumptions were not met,
and the strength of correlation was evaluated
with Spearman’s rank correlation. Binary logistic
regression including HER-2 status and SII was
used to estimate odds ratios (OR) with 95%
confidence intervals (CI). Models with SII as a
categorical variable and as a continuous variable
were compared with the Akaike information
criterion (AIC), where a lower value indicates a
better fit. A two-sided p-value below 0.05 was
considered statistically significant.

Results
Characteristics of the study population

During 2018-2023, 459 breast cancer patients
wete recorded at Dr. Soetomo General Academic
Hospital, of whom 230 presented with locally
advanced breast cancer and 87 were HER-2
positive. Of the 459 patients, 405 had incomplete
records because of the transition from the old to
the new electronic medical record system, leaving
54 patients for analysis. The characteristics of
these patients are shown in Table 1. All patients
were women, with a mean age of 53.35 £ 9.64
years. Neatly two-thirds of the patients (64.8%)
had locally advanced disease, and 28 patients
(51.9%) were HER-2 positive. Recurrence
occurred in 14 patients (25.9%).

Table 1. Baseline characteristics of breast cancer patients who underwent modified radical

mastectomy (n = 54)

Characteristic

Value

Age, years, mean + SD

Sex, n (%)

53.35 + 9.64
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Characteristic Value
Female 54 (100)
Male 0 (0)
Clinical stage, n (%)

Early stage 19 (35.2)
Locally advanced 35 (64.8)
HER-2 status, n (%)

Positive 28 (51.9)
Negative 26 (48.1)
Tumour location, n (%)

Left breast 28 (51.9)
Right breast 26 (48.1)
Comorbidity, n (%)

Absent 34 (63.0)
Present 20 (37.0)

SII, mean = SD

SII category, n (%)
High (>362.29)
Low (=362.29)
Recurrence, n (%)
Yes

No

589.26 + 351.52

37 (68.5)

17 (31.5)

14 (25.9)

40 (74.1)

SD, standard deviation; SII, systemic immune-
inflammation index (platelets X neutrophils /
lymphocytes); HER-2, human epidermal growth

factor receptor-2.

Predictive accuracy of SII for recurrence

The ROC curve of SII for predicting recurrence
is shown in Figure 1. The AUC was 0.587,

indicating poor discrimination between patients
with and without recurrence. The optimal cut-
off determined with the Youden index was
362.29. At this cut-off, SII had a sensitivity of
85.71% but a specificity of only
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ROC curve of Sll for predicting recurrence
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Figure 1. Receiver operating characteristic (ROC) curve of SII for predicting recurrence. The red
dot marks the optimal cut-off (362.29; specificity 0.375, sensitivity 0.857).

Association of HER-2 status and SII with
trecurrence

The results of the bivariate analyses are shown in
Table 2. Recurrence occurred in 9 of 28 HER-2-
positive patients (32.1%) and in 5 of 26 HER-2-
negative patients (19.2%). This difference was
not statistically significant (Fisher’s exact test, p
= 0.3582), and Spearman’s correlation showed a
very weak, non-significant positive correlation
between HER-2 status and recurrence (tho =
0.1472, p = 0.2881).

Recurrence was more frequent in the high-SII
group (12 of 37 patients, 32.4%) than in the low-
SII group (2 of 17 patients, 11.8%), with an
estimated odds ratio of 3.526. However, the
difference was not statistically significant
(Fisher’s exact test, p = 0.181). Spearman’s
correlation between continuous SII  and
recurrence was likewise very weak and not
significant (rho = 0.1328, p = 0.3382).

Table 2. Association of HER-2 status and SII category with recurrence

N
. Recurrence, © Fisher’s exact Spearman’s rho
Variable recurrence, n Total, n
n (%) ®)

(o)
HER-2 status 0.3582 0.1472 (0.2881)
Positive 9 (32.1) 19 (67.9) 28
Negative 5(19.2) 21 (80.8) 26
SII category 0.181 0.1328 (0.3382)*
High (>362.29) 12 (32.4) 25 (67.6) 37
Low (£362.29) 2 (11.8) 15 (88.2) 17

SII, systemic immune-inflammation index.
Percentages are row percentages. *Spearman’s
correlation was calculated for continuous SII

values.

Multivariable logistic regression

The model with SII as a categorical variable (cut-
off 362.29) had a lower AIC (63.923) than the
model with continuous SII (65.733) and was
therefore used (Table 3). High SII was associated
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with an odds ratio of 3.51 (95% CI 0.80-24.79; p
= 0.133) for recurrence, and HER-2 positivity
with an odds ratio of 1.92 (95% CI 0.54-7.41; p
= 0.319). Neither variable was a statistically

significant independent predictor of recurrence.
The wide confidence interval for high SII
indicates that the estimate is imprecise.

Table 3. Multivariable binary logistic regression for recurrence (n = 54, 14 events)

Variable Odds ratio 95% CI p-value
HER-2 positive (vs negative) 1.92 0.54-7.41 0.319
High SII, >362.29 (vs <362.29) 3.51 0.80-24.79 0.133

ClI, confidence interval; SII, systemic immune-inflammation index.

Discussion

In this retrospective cohort of 54 women who
underwent MRM at a tertiary referral hospital, SII
showed poor discrimination for recurrence (AUC
0.587), and neither HER-2 status nor SII category
was significantly associated with recurrence.
Patients with high SII had a numerically higher
odds of recurrence (OR 3.51), but the confidence
interval (0.80-24.79) was very wide, so the study
can neither confirm nor exclude a prognostic role
of SIL.

Most patients (64.8%) presented with locally
advanced disease. Across the institution, 230 of
the 459 recorded breast cancer patients (50.1%)
had locally advanced breast cancer, which
probably reflects the role of Dr. Soetomo
General Academic Hospital as a tertiary referral
centre. HER-2 positivity in the institutional series
(87 of 459 patients, 19.0%) lies within the 15% to
30% range reported in the literature.

The optimal SII cut-off in our cohort (362.29)
gave a high sensitivity (85.71%) but a low
specificity (37.5%). A test with this profile misses
few recurrences but classifies many patients who
do not recur as high risk. In our data, 25 of the
37 patients in the high-SII group did not develop
recurrence. The low specificity may be partly
explained by the fact that SII is a dynamic marker
that is influenced by infection, corticosteroid use
and the physiological stress response,!# and it was
measured only once before surgery. The cut-off
also differed from the value of 514 reported in
784 patients with resected breast cancer, in which
SII was a prognostic factor for disease-free and

overall survival and was correlated with HER-2

status.® Studies in HER-2-positive disease have
also reported that SII was associated with
prognosis and the efficacy of neoadjuvant
chemotherapy,!? whereas in another cohort SII
had no prognostic value among HER-2-positive
patients who did not receive trastuzumab.!3 Cut-
off values therefore appear to depend on the
population and dataset, and the published
findings on SII in breast cancer remain
controversial.l!

Recurrence was numerically more frequent in
HER-2-positive patients (32.1%) than in HER-2-
negative patients (19.2%), which is consistent
with the aggressive biology of HER-2-positive
tumours,® but the difference was not significant
(p = 0.3582). Some HER-2-positive patients may
have received HER-2-targeted therapy, which
lowers the risk of recurrence’” and may have
attenuated the difference. However, treatment
was not compared in this study, and no
conclusion about the effectiveness of any therapy
can be drawn. In addition, hormone receptor
status and molecular subtype were not analysed,
so the HER-2-negative group may be
heterogeneous and may include aggressive
subtypes such as triple-negative disease.

In the multivariable model, neither HER-2
positivity nor high SII was an independent
predictor of recurrence. An odds ratio of 3.5 is
clinically substantial, and even without statistical
significance it may justify closer postoperative
surveillance of patients with a high SII. However,
with only 14 recurrences the estimate is unstable,
as shown by the confidence interval, and the
result should be interpreted as a trend that needs
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confirmation. Clinically, SII and HER-2 status
alone are not sufficient as single predictors of
recurrence after MRM in this setting, and
clinicians should not rely on a single laboratory
parameter to determine prognosis. Future studies
should collect blood samples at a standardised
time immediately before surgery to avoid bias
from the acute stress response.'*

This study has several limitations. First, its
retrospective design and the transition of the
electronic medical record system resulted in
incomplete records for 405 of 459 patients, so
only 54 patients were analysed. This reduced
statistical power and may have introduced
selection bias. Second, details of chemotherapy
regimens, radiotherapy and the duration of
hormonal therapy could not be entered into the
model, so residual confounding is possible.
Third, follow-up duration varied between
patients, although recurrence is time-dependent
and may occur many years after treatment;
logistic regression does not account for time to
recurrence, and time-to-event methods such as
Cox proportional hazards regression would be
more appropriate in future studies. Fourth, the
SII cut-off was derived from the same dataset in
which it was tested and needs external validation.
Finally, this was a single-centre study, and the
findings may not be generalisable to other
populations. Larger, multicentre prospective
studies with longer and more uniform follow-up
are needed to validate the prognostic role of SII
and HER-2 status.

Conclusion

SII showed poor discrimination for recurrence
after MRM in this cohort (AUC 0.587). At the
optimal cut-off of 362.29, the sensitivity was
85.71% and the specificity 37.5%. Neither HER-
2 status (p = 0.3582) nor SII (p = 0.181) was
significantly associated with recurrence, and
neither was an independent predictor in
multivariable analysis. The trend towards a higher
odds of recurrence in patients with high SII (OR
3.51, 95% CI 0.80-24.79) suggests that SII may

still have value as a prognostic marker, but this
needs confirmation in larger prospective studies
with more recurrence events, complete
adjustment for adjuvant therapy and time-to-
event analysis.
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