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Abstract

Breast cancer (BC) comprises four immunohistochalrsarrogate subtypes, of which triple-
negative breast cancer (TNBC) has the highestofiskortality. Axillary lymph nodes (ALNSs)
are the regions where BC cells first establish teeftistant metastasis, and the presence of
tumor cells in the ALN gives rise to an immune tatee profile that contrasts with that of the
non-metastatic ALN (ALN. However, few studies have compared the immumepoments of
the ALNs in BC subtypes. The present study aimed to determihether differences between
immune populations in the primary tumor and ALM&re associated with the luminal A or
TNBC subtype. We evaluated a retrospective cohbftdd patients using paraffin-embedded
biopsies. TNBC samples tended to have a higheslagital grade and proliferation index, and
had higher levels of immune markers compared withihal A in primary tumors and ALNs
Two methods for validating the multivariate anatysshowed that histological grade,
intratumoral S100 dendritic cells, and CD8 T lympytes and CD57 Natural Killers in the
ALNs™ were factors associated with TNBC, while CD83 d#iudcells in the ALNSwere
associated with luminal A. In conclusion, we fouiliét intratumoral regions and ALNef
TNBC contained higher concentrations of markersateel to immune tolerance than did

Luminal A. This partially explains the worse progigoof TNBC.



INTRODUCTION

Cancer is one of the most prominent of all humaeases, and breast cancer (BC) is the most
frequent type in womeh? Four surrogate subtypes of BC, with distinct datibehaviors, are
recognized: luminal A-like, luminal B-like (HERand HER), HERZ (non-luminal) and triple-
negative BC (TNY. These subtypes can be distinguished by immunathistaistry (IHC), by
quantifying the expression of estrogen receptor)(HiRogesterone receptor (PR), and the
human epidermal growth factor receptor 2 (HER2and by determining tumor proliferation,
measured by Ki67 In particular, TNBC accounts for 10-15% of all B&ses and has a higher
risk of mortality and worse prognosis than the pthigbtype<: ® In contrast, 60-70% of BC
patients present the luminal A subtype, which hbstter prognosis than the other subtypes and
tends to relapse later than TNBC (after 5 yearswithin 2-3 years of first presentation,

respectively).

The microenvironment of the tumor, and especidiat bf the immune cell populations, plays a
key role in BC progression and patient outcome. iliraune system may play one of two roles,
either defending the organism from cancer progoessi stimulating tumoral growth, thereby
facilitating the establishment and metastasis oiced® ™ This response is thought to differ
depending on the BC subtype. For instance, TNBthénprimary tumor is more immunogenic
than the luminal A subtyp€;™® and expresses a greater variety of cytokine recephan do

luminal BC cells as a consequence of its greatersion and metastasis ratés.

In BC, as the primary tumor grows, it can invadarbg tissues and migrate into other regional
or distant tissues or organs, where it establish&sw tumor or metastasis, the latter causing the
majority of BC deaths. BC tumoral cells are knowrescape the primary tumor through blood
or lymphatic vesselS. In particular, axillary lymph nodes (ALNs) are oogthe first regions
where BC metastasis becomes establishadd its infiltration by tumoral cells is knownbe a
bad prognosis factdf; *which has been linked to the BC subtypes in varivays'® Although

the ALN is particularly important in antitumoral imunity?° and the presence of tumor in the



ALNSs gives rise to an immune tolerance profiié® little research has been done on the immune
response in the ALNs, and less still on non-metiaséd Ns (ALNS). In a previous study, our
group found the immune response of ALsbe an important factor in ALN metastasis in BC
that could be indirectly involved in patient outeeffi Although the immune response is
decisive in tumoral progressioh,* few studies have compared the immune markerseén th

ALNs from the TNBC and luminal A subtypes.

It is clear that the prognosis, ALN status and pimlity of metastatic spread of BC subtypes
differ greatly. Moreover, the type of immune respoiis important in BC development, and the
immune response in the ALN may be involved in tumpargression, even in the ALNGiven
this evidence, we compared the expression of specifmune populations by IHC in BC
patients diagnosed with luminal A and TNBC in theatumoral microenvironment and in the
ALN", and investigated their association with the Bitype. To our knowledge, this is the first

comparison of the immune response in the Abi\Nthe two subtypes.

MATERIALS AND METHODS
Study design and participants

We evaluated a retrospective cohort of patientgraiaed with invasive breast carcinoma of no
special type during the period between 2000 and8208 the 144 BC patients evaluated, 88
were diagnosed as luminal A (61%) and 56 as TNBI®43subtypes. Regarding the treatments
administered, 12.5% of Luminal A and 9.1% of TNB&tipnts received neoadjuvant therapy,
98.9% of luminal A and 100% of TNBC patients reeeivadjuvant therapy (hormonal therapy
and/or chemotherapy), and 80.7% of luminal A and5®b of TNBC patients received

radiotherapy. We obtained biopsies from the printargors and ALNsto evaluate 11 immune

populations. The biopsies were collected from thmdr Bank of the Pathology Department of

the Hospital of Tortosa Verge de la Cinta (HTVCyahe Hospital Joan XXIII of Tarragona



(Spain). All the biopsies were reviewed using a renatoxylin-eosin slide to check tissue

availability.

The Ethics Committee of the Hospital Joan XXIlIITafrragona and the Research Committee of
HTVC approved this study (reference number 24p/R0KI patients provided written
informed consent to participate in the study amdtiieir biopsies and clinical data to be used.
We followed the Strengthening the Reporting of Qbuatonal Studies in Epidemiology

(STROBE) guidelines.
Tissue microarray construction and immunohistochenstry

Pathologists selected four representative areasbtain four 2-mm cylinders: two from the
primary tumor biopsies (intratumoral region), ana from the central region of ALNbiopsies.
This gave a total of 576 cylinders (352 from paBewith luminal A subtype and 224 from
patients with TNBC), which were incorporated intsstie microarrays (TMAS) as previously
described® Each TMA block contained 50 cylinders, so 12 TM#ere examined in total.
Eleven slides were sectioned from each TMA, onesfarh of the 11 immune markers studied,
producing a total of 132 slides. TMAs allow the leggion of a large number of cases, but they
have the drawback that they are not closely caadl@nough with whole-tissue sections to
permit clinical diagnosis. Even so, their use fsaarch purposes is considered adedbiaeg

a PubMed search of TMAs in breast cancer yieldedentban 200 articles, which is an

indication of their popularity for studying the irume response in B&:.?

For the immunohistochemical detection in the immeoelépopulations studied here we used the
following primary antibodies (Figure 1): T helpgmiphocytes (anti-CD4, clone 4B12, Dako,
Santa Clara, CA, USA), cytotoxic T lymphocytes (&8, clone C8/144B, Dako), natural
killers (NK, anti-CD57, clone NK1, Zymed, Thermaoshkéer Scientific, Waltham, MA, USA),
regulatory T cells (anti-FOXP3, clone 236A/E7, CNIMadrid, Spain), macrophages (anti-
CD68, clone KP1, Dako), follicular dendritic ce(BCs) (fDC, anti-CD21, clone 1F8, Dako),

Langerhans DCs (anti-CD1la, clone 010, Dako), plagtoad DCs (anti-CD123, clone 6H6,



eBioscience, San Diego, CA, USA), interdigitant Danti-S100, polyclonal, Leica
Microsystems GmbH, Wetzlar, Germany), LAMP3 DCstita208, polyclonal, Proteintech,
Rosemont, IL, USA), and mature DCs (anti-CD83, elii4b, Leica Microsystems GmbH,
Wetzlar, Germany). We carried out the final detecof the stainings using the ENDVISION™
FLEX method (Dako), with the chromogen diaminobdime (DAB, Dako) as a substrate and

hematoxylin as counterstain, in accordance withufasturer’s protocol.

Slides were scanned at 40x magnification with thgeo ScanScope XT scanner (Leica
Microsystems GmbH, Nussloch, Germany). We obtaifi&dr digital images at a resolution of
0.25 um/pixel and with an approximate size of 25 GRis method for obtaining these types of
image is known as Whole Slide Imaging (WSI) anthiss most recent imaging modality in the
field of pathology”® To analyze images correctly, we examined eachmaygti individually in a
single image with automatic tools previously depeld by our tear: ** These 6,336 individual
digital images (11 immune markers x 576 cylindeveje stored in TIFF format with a size of
around 500 MB, and coded with the case number amdenof the corresponding immune
marker. Each cylinder area and its respective inemaarkers were evaluated by digital image

analytical procedures, as previously descried. >3

The following clinical and pathological data werempiled: age, tumor diameter, number of
metastatic lymph nodes, presence of axillar metastdymphovascular invasion (LVI),
perineural invasion (PNI), histological grade, geshtion index (Ki67), and menopausal status.

These variables were compared in luminal A and TNRGents.
Statistical analysis

To evaluate the differences in the mean or med@amcentrations of the studied immune
populations and the differences in the quantitativieical and pathological variables between
the two BC subtypes, we used Student’s indepersimples t-test or the Mann-Whitney U
test. Categorical clinical and pathological varesbivere examined using the chi-squared or

Fisher’s exact test.



To assess which of the immunological, clinical gathological variables were associated with
each of the studied subtypes (taking luminal A @ference), univariate logistic regression
models were fitted for each variable to estimate thlds ratio (OR) and 95% confidence
interval (Cl). These models allowed us to identfjrich of the studied variables were
differentially associated with the TNBC and lumirelkubtypes. We considered the variables
attaining a level of significance of p < 0.10 ir thnivariate analyses to develop a multivariate
logistic regression model. Model goodness of fiswancluded if the Hosmer—Lemeshow test
was non-significant for all of the variables. Anyagtitative variable that was significant in the
univariate analysis that did contribute to the goess of fit of the model was dichotomized
according to its distribution: greater than or lgsasn/equal to the mean (normally distributed
variable) or median (non-normally distributed vat&g. As a rule of thumb, a logistic regression
should be based on a minimum of ten events for eaciable included in the mod&t.*®
Luminal A was used as the reference group in ttayaas, with TNBC as the event. With a
final multivariate model including 4 variables, tk@mple size of 57 events was therefore large
enough. The ability of the model to correctly asgigtients to the luminal A or TNBC subtype
was evaluated using Nagelkerke’§ Bhe sensitivity and specificity, and the receioperating

characteristic (ROC) curve and its area under tineec(AUC).

The model obtained was validated by two statistieshniques. The first validation was
performed with the bootstrapping simulation techmigising IBM SPSS Statistics 23.0 (IBM,
Armonk, NY, USA), assuming a 95% CI and using 10,868mples. The second validation used
the Multiple Imputation method of STATA 14.0 (St@tap LLC, College Station, TX, USA).
Ten imputed datasets were used to handle missiag a@lad all the potential predictive variables
and outcomes were included in the imputation moBelbin’s rules were used to combine
logistic model estimates and standard errors. ThiEC Avas calculated for both validation

methods. Values of p < 0.05 were considered statlbt significant for all analyses.



RESULTS

Patients’ clinical and pathological data

Table 1 summarizes the differences in the clingsa pathological characteristics between the
luminal A and TNBC patients. As expected, we fouthéit TNBC patients featured a
significantly greater proportion of higher histologj grades than the luminal A group.
Following a similar pattern, the TNBC group alsallmgreater percentage of patients with a

high level of Ki67.

Immune cell markers

The immune microenvironment of the intratumoralioegin the TNBC group showed a
statistically significantly higher concentration thie CD4, CD8, FOXP3, CD21, CD68, CDl1a,
CD123, S100 and CD208 markers than the luminal Btype (Table 2). Nine of the eleven
immune populations studied differed between sulstywéh respect to concentrations in the
intratumoral area. The ALN&ad similar results to those of the intratumoegion, with higher

concentrations of CD4, CD8, CD57 and CD123 marketee TNBC group. Conversely, CD83
tended to be present at significantly higher cotre¢ions in the luminal A group than in the

TNBC group.

Logistic regression

The associations of each variable with the tumdstygie estimated in univariate logistic
regressions are presented in Table 3. To evalubtehvof the variables were independently
associated with each subtype, all the variable$ wit associated value of p < 0.1 in the
univariate analyses were considered in the muittar logistic regression model. The
multivariate model (Table 3) indicated that nonetld clinical or pathological factors was
independently associated with the TNBC when the ummlogical variables were also
considered in the analysis. On the other hand,rdegs the immune populations, the model

showed that higher concentrations of intratumorEd® interdigitant DCs, CD8 cytotoxic T

10



lymphocytes, and CD57 NK cells in the ALNgere factors independently associated with the
TNBC subtype. CD83 mature DCs were also found taabmotective factor in the TNBC

subtype. The Hosmer—Lemeshow test was not signifiga= 0.839), indicating a good fit.

Nagelkerke’s Rfor the model was 0.732, which means that aboegetiquarters of the variation
between the subtypes may be explained by the immesgonse of the primary tumor and
ALNs". The ROC curve (Figure 2) showed that the muliitar model had a sensitivity of

81.3% and a specificity of 91.0%. Its AUC was 0.9885% CI: 0.916-0.995).

Finally, we turn to the results of the two methoded to validate the multivariate model. First,
the bootstrap simulation produced similar reswtthbse of the unvalidated multivariate model.
The S100 immune marker in the intratumoral regiad an OR of 2.04 (95% CI: 1.10-3.79; p =
0.024). The ORs for the immune markers in the Alre: CD8, 1.15 (95% CI: 1.04-1.28; p =
0.002); CD57, 23.23 (95% CI: 4.76-113.30; p < 0)p@hd CD83, OR=0.052 (95% CI: 0.012-
0.23; p < 0.001). The Hosmer—Lemeshow test wasigatficant (p = 0.773), indicating a good
fit. The AUC was 0.960 (95% CI: 0.960-0.961) (Fig@®) with a Nagelkerke's%of 0.746. The
validation of the multivariate model by multiple potation confirmed the immune populations
of the ALN in the unvalidated model: CD8, OR = 1.12 (95% 1C04-1.21; p = 0.004); CD57,
OR =15.40 (95% CI: 3.10-76.60; p = 0.001), fiteeda continuous variable since, after multiple
imputation, the Hosmer—Lemeshow test showed iatela good fit; and CD83, 0.19 (95% CI:
0.07-0.51; p < 0.001). The intratumoral S100 immpapulation was not significant and so was
not included in the final model. On the other hahidtological grade was significant in the
validated model: grade 2, OR = 2.01 (95% CI: 0.9133; p = 0.547); and grade 3, 12.27 (95%
Cl: 1.39-108.17; p = 0.024). The Hosmer-Lemeshavitelicated a good fit (p = 0.466). The
model had an AUC of 0.940 (95% Cl: 0.898-0.982p(iF¢ 2) and a Nagelkerke’s Bf 0.716.
Thus, the significant associations in the multiagimodel of the three immune populations

with TNBC in the ALNS were confirmed by both validation methods.
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DISCUSSION

Most studies in this field have compared metastatibls (ALNs") with primary tumor or with
ALNs’;* not many have compared the immune response in AbNdifferent types of BC
patients’* * Thus, we evaluated the differences in immune weltkers in the intratumoral
region and ALNsof patients with luminal A and TNBC subtype inwasiBCs. We found that
the TNBC subtype had more aggressive features lehipistological grade and a higher
proliferation index than luminal A as noted in @aristudies’ ***! Some studies have reported
the metastatic status of the ALN to be more cloaslociated with the TNBC than the luminal
A subtype® > “**80ther authors have noted that TNBC cases havesated® or a lower°
probability of developing ALN metastasis than othlerbtypes, but we did not find any
significant differences in the proportion of ALNbetween the two groups. Apart from the
histological differences, the immune response enttimor is also known to differ according to
the BC subtype, since the TNBC subtype more styoadlivates the immune system than does
luminal A We found clear differences between the subtypégreby a significantly higher
proportion of stained cells in nine of the eleveimune populations studied was present in the
intratumoral region of the TNBC. Similar resultsre/dound in the ALNswhere four immune
populations had a higher proportion of stainedscellthe TNBC patients and one was at a
higher proportion in the luminal A. Although figh cancer is a primary function of the
immune cells, cancer promotes immunosuppressiars, ithmune cells may shift their action
towards tolerance to cancer:”Six of the eleven studied markers that were higixigressed in
TNBC samples could be directly or indirectly linkedtolerance to cancer. Several stutfigs
have suggested that CD123 DCs and FOXP3+ cellsulstien tolerance of tumoral cells.
Controversies surround the role of CD4 and CD8aincer progression but some studies have
reported that they contribute to a worse outcoiigln addition, a high density of CD68+
tumor-associated macrophages and S100 expressienbeen linked to worse outcortie®
This is consistent with our findings and indicathat immune cells in TNBC may become

tumor-tolerant and promote bad prognosis.

12



Considering the factors associated with each sitrinubtype, we found that some immune cell
populations in the intratumoral region and in theNAwere more strongly associated with the
subtypes than the well-established pathologicalofac We had previously noted this strong
association when we studied which immune populatiware associated with the occurrence of
metastasis in the ALRf. Nevertheless, as previously discussed, this doesean that immune
cell populations are more important than the paiiobl factors used for predicting patient
outcome, but they are complementary and couldl@sassociated with patient outcome. This is
evident from the multivariate model, in which weufi immune populations to be associated
only with the BC subtypes, while the pathologicattbrs proved not to make a significant
contribution. At the intratumoral level, only higheoncentrations of interdigitant S100 DCs
were associated with the TNBC subtype. These DE€slarved from bone marrow and located
in the T cell domains of various humans tissié8100 gene expression is more active in the
basal than non-basal BC subtype, and although Si0@ins are a diverse group, the
expression of most of them is linked to worse omtes’® Regarding the ALNs higher
concentrations of CD8T lymphocytes and CD5MNK cells were significantly associated with
the TNBC, while higher proportions of mature CD&SCs were associated with the luminal A
subtype. In the intratumoral area, tumoral cellsealy affect the microenvironment,
modulating the immune response, while metastasigbayet been established in the ALN®
the immune responses are expected to be diffeEar@n so, some studies have provided
evidence that the primary tumor alters the immumee@environment in the ALNs even before
establishing metastasis®* Hu et al. suggested that NK (CD57) cells are aasext with better
clinical outcomes in a variety of solid tuméfshut they did not include BCs in their study.
Although we cannot estimate overall survival orapsle-free survival, as explained before,
TNBCs are typically more aggressive and have aevpregnosis than luminal A. This makes it
difficult to explain the higher proportion of CD5RK cells, but it might be related to the
increased immunogenicity of TNBCs. Moreover, alfjioihe presence of CD5NK cells
indicates a possible better prognosis in solid ngmthe nature of their involvement in the
ALNs™ might not be the same. Indeed, Rezaeifard e¢ekntly showed that the presence of NK

13



lymphocytes in the tumor draining lymphatic nodessvassociated with poor prognosis in BC
patients> Similarly, although controversy persists regarditng association of CD8T

lymphocytes with better or worse progna8is}® °°®

their presence in TNBC is usually
associated with increased patient survivall Some authors have suggested that the differences
between subtypes arise because highly proliferaweers, such as TNBC, develop a stronger
immune respons&.Accumulation of CD57and CD8 T cells occurs frequently in individuals
with various forms of cancer and has been linkedraduced survival®™ Our study
demonstrated an association of CO8ymphocytes and CD5NK cells in the ALNSwith the
TNBC, possibly because of the greater proliferatéithis subtype. This explains its stronger
immunogenicity, but it could also arise becauseAhbls are not sufficiently affected by the
iImmune escape component of the immunoediting psooEtumoral growth by that stage. This
means that neither the immune resistance of tunuaiéd nor the downregulation of effector
cells such as CD8ymphocytes that typically occurs in advanced ttsmoay have affected the
ALNs".”® It should also be borne in mind that most of thalies of the immune response have

focused on primary tumors, and so the role of ti@seune cells in the ALNSs, in particular the

ALNs’, might differ.

The expression of mature CD8®Cs is regarded as an independent prognostic mafke
survival,” which is consistent with the higher concentratiem observed in the ALN®f the
luminal A subtype. Overall, our results suggest tha ALN is an active immunogenic region
where the immune response to cancer develops. ©atlter hand, validating our multivariate
model by multiple imputation led to the inclusiof listological grade as an independently
significant factor. As previously explained, highaistological grade may be linked to the
greater aggressivity of the TNBGalthough, in our study, the immune markers weoselly
associated with the BC subtypes. This shows tleaBth subtype not only affects these clinical
and pathological parameters, but also stronglyctdfthe immune response, particularly in the
ALNs". Moreover, S100 (in one of the two validations}he intratumoral region, and the CD8,

CD57 and CD83 markers in the ALN# both validations) are independent factors eissed

14



with the TNBC subtype, which suggests that they imaygood predictors of the BC subtype.
The great ability to predict the BC subtype clealtlystrates how the immune response in the

ALNSs can be associated with each subtype.

In conclusion, our results show that the luminabdd TNBC subtypes clearly differ with
respect to their proportions of immune markers,amy in the primary tumor, as expected, but
also in the ALNS an aspect that has not been studied before. TINBGa more active immune
response, with an emphasis on the markers relateéchrhune tolerance, in the intratumoral
region and in the ALNswhich might be related to its poorer prognosid histological grade.
These results are significant because they hightlgh importance of the immune response of
the ALNSs in cancer progression. We are aware of the lironigtof IHC, one of which is that
using single IHC markers for specific immune popales could lead to them being
overestimated. Nevertheless, our results makeeérdhat differences exist in the composition
of the immune cells in the ALNg~urther studies are required to fully establigh $pecific type

of the immune cells in the ALNand their role in the survival and relapse of B(fients.
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Figure Legends

Figure 1. Immunohistochemical staining patterns for the imenumarkers in formalin-fixed,
paraffin-embedded sections (magnification 40X). iRepntative examples of membrane (CD4,
CD8, CD21), cytoplasmic (CD68, CD123, CD208), meamgr and/or cytoplasmic (CD57,
CD1a, CD83), nuclear and/or cytoplasmic (S100), andlear (FOXP3) reactivity of the

biomarkers.

Figure 2. Receiver-operating characteristic (ROC) curve far ultivariate logistic regression

model prediction.
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Table 1. Differences in the clinical and pathological vatesbbetween pa-

tients with luminal A and triple-negative molecuB€ profiles.

Luminal A Triple-negative
(n=88) (n=56) P
Age (years) 61.1 (11.7) 58.7 (12.0) 0.234
Tumor diameter 18.0 (12.0) 18.5 (19.5) 0.959
(mm)
Number of meta- 1.0 (2.0) 0.0 (2.0) 0.625
static lymph nodes
Axillar metastasis
Positive 46 (52.3%) 26 (46.4%) 0.608
Negative 42 (47.7%) 30 (53.6%)
LVI
Present 42 (47.7%) 8 (50.0%) 1.000
Absent 46 (52.3%) 8 (50.0%)
PNI
Present 28 (31.8%) 5 (31.3%) 1.000
Absent 60 (68.2%) 11 (68.8%)
Histological grade
1 24 (27.3%) 3 (5.4%)
< 0.00%
2 45 (51.1%) 10 (17.9%)
3 19 (21.6%) 43 (76.8%)
Ki67 grade
Low 35 (39.8%) 26 (47.3%) 0.037
Medium 35 (39.8%) 11 (20.0%)
High 18 (20.5%) 18 (32.7%)

Menopausal status
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Pre-menopausal 13 (15.9%) 2 (15.4%) 1.00G

Menopausal 69 (84.1%) 11 (84.6%)

LVI = lymphovascular invasion. PNI = perineural &asion. Data are present-
ed as the mean (standard deviation) for Studemfisgendent-samples t-test*,
the median (interquartile range) for the Mann-WejtiJ test, and the num-

ber of patients (percentage) in each categoryHerchi-squared or Fisher’s

exact test
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Table 2. Differences in the concentration of the immune pafons in the

intratumoral and ALNregions between patients with luminal A and TNBC.

Luminal A Triple-negative
(n=88) (n=56) P
Intratumoral
CD4 0.61 (1.11) 3.34 (7.15) < 0.001
CcD8 1.06 (1.53) 1.54 (3.31) 0.050
CD57 0.10 (0.33) 0.12 (0.24) 0.993
FOXP3 0.06 (0.13) 0.17 (0.31) <0.601
CD21 0.001 (0.027) 0.006 (0.017) 0.621
CD68 2.63 (2.16) 3.69 (4.46) < 0.001
CD1la 0.09 (0.20) 0.22 (0.68) 0.009
CD123 0.000 (0.000) 0.035 (0.099) <0.bo1
S100 0.12 (0.29) 0.32 (0.62) 0.002
CD208 0.02 (0.08) 0.07 (0.15) 0.015
CD83 0.11 (0.18) 0.11 (0.26) 0.650
ALN"
CD4 56.25 (13.30) 63.32 (14.24) 0.004
CDS8 13.07 (8.47) 19.45 (8.35) <0.601
CD57 0.18 (0.23) 0.76 (0.82) < 0.001
FOXP3 1.99 (1.42) 2.12 (1.64) 0.927
CcD21 0.70 (1.76) 1.01 (1.17) 0.539
CD68 9.32 (4.93) 9.91 (6.82) 0.725
CDla 1.64 (3.49) 1.76 (3.19) 0.797
CD123 1.32 (1.84) 2.35 (3.13) 0.001
S100 4.16 (5.40) 3.95 (4.48) 0.621
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CD208 0.24 (0.41) 0.18 (0.27) 0.112

CD83 1.07 (1.26) 0.19 (0.59) < 0.001

ALN™ = non-metastatic axillary lymph node. Data presgtrdee the mean
(standard derivation) and the median (interquartlege), of the percentage
of positive stained area expressed for each mafmbabilities are those
corresponding to Student’s independent-samplest tdethe Mann-Whitney

U test.
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Table 3. Univariate and multivariate analyses of the diffexes in variables in TNBC com-

pared with luminal A subtype.

Univariate OR

Multivariate OR

P p
(95% CI) (95% Cl)
Age (years) 0.98 (0.95-1.01) 0.233
Tumor diameter 1.00 (0.98-1.02) 0.761
(mm)
Number of meta- 1.01 (0.94-1.08) 0.837
static lymph nodes
Axillar metastasis
Positive 0.79 (0.40-1.55) 0.494
Negative 1.0
LVI
Present 1.10 (0.38-3.18) 0.867
Absent 1.0
PNI
Present 0.97 (0.31-3.07) 0.964
Absent 1.0
Histological grade
3 18.11 (4.86-67.51) < 0.001
2 1.78 (0.45-7.08) 0.415
1 1.0
PI (Ki67)
High 1.35 (0.59-3.08) 0.481
Medium 0.42 (0.18-0.99) 0.046
Low 1.0

Menopausal status
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Post-menopausal

Pre-menopausal

Intratumoral
CD4
CD8
CD57
FOXP3
CD21c
> median
< median
CD68
CD1la
CD123c
> median
< median
S100
CD208
> median
< median

CD83

ALN"~
CD4
CD8
CD57c

> median

1.04 (0.21-5.23)

1.0

1.26 (1.12-1.41)
1.07 (0.97-1.18)

1.00 (0.94-1.06)

35.60 (4.79-264.68)

2.50 (1.24-5.05)
1.0
1.14 (1.01-1.30)

1.82 (1.06-3.14)

11.55 (5.12-26.06)

1.0

1.93 (1.01-3.70)

3.45(1.65-7.19)

3.50 (0.97-12.63)

1.04 (1.01-1.07)

1.09 (1.03-1.15)

10.82 (4.69-24.92)

0.966

<0.001

0.181

0.886

0.001

0.011

0.034

0.030

<0.001

0.046

0.001

0.056

0.005

0.001

2.03 (1.09-3.77)

1.15 (1.03-1.28)

0.026

0.011

<0.001 22.65(4.63-110.73) < 0.001
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< median
FOXP3
CD21
CD68
CD1la
CD123
S100
CD208

CD83

1.0
1.06 (0.79-1.43)
0.96 (0.80-1.15)
1.06 (0.98-1.14)
1.03 (0.93-1.14)
1.48 (1.17-1.86)
0.98 (0.89-1.09)
0.42 (0.14-1.24)

0.15 (0.07-0.32)

0.685

0.642

0.151

0.541

0.001

0.752

0.116

<0.001

1.0

0.053 (0.012-0.239) 0.001
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