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Breast cancer is a multifaceted disease whose varied phenotype recapitulates only partially the biological
complexity. At present, there are new approaches to the diagnosis and treatment of this form of cancer, but
research should also focus on identifying and implementing other individual prognostic factors, factors that
may lead to improved clinical decision making with regard to the patient, in order to establish an individualized

treatment.
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Breast cancer is a multifaceted disease whose varied
phenotype recapitulates only partially the biological
complexity.

Due to very high absolute levels of incidence and,
inevitably, mortality, breast cancer is one of the major forms
of both prevention and treatment and, not for the sake of
scientific research. Numerous efforts have been made over
time to improve the survival rate through early diagnosis
and multiple (combined) therapies. At present, there are
new approaches to the diagnosis and treatment of this
form of cancer, but research should also focus on identifying
and implementing other individual prognostic factors,
factors that may lead to improved clinical decision making
with regard to the patient, in order to establish an
individualized treatment.

Immunoediting is a dynamic process that consists of
immunosuppression and tumor progression. Tumor
progression has 3 phases: elimination, equilibrium and
escape. In the elimination and balance phases, cancer cells
are attacked by the CD8 + T lymphocytes, while the tumor
escape phase inhibits the CD8 + T lymphocytes.

Experimental part

In order to better understand the effects of the treatment
on the adaptive immune system, peripheral blood samples
were collected from 50 patients diagnosed and treated at
the Bucharest Prof. Dr. Alexandru Trestioreanu Oncological
Institute, during 2012-2018, to determine the influence of
T lymphocytes on tumor progression as possible prognostic
factors in relation to the clinical and pathological
parameters and their response to the adjuvant /
neoadjuvant, hormonal or radiotherapy treatment.

Chemotherapy regimens were established according
to the ESMO and NCCN guidelines.

The 50 patients included in the study underwent adjuvant
cytostatic and neoadjuvant chemotherapy consisting of
EC chemotherapy (Epirubicin 90 mg / m2 IV,
Cyclophosphamide 600 mg/m2 IV) followed by Docetaxel
100 mg / m2, CMF type (Cyclophosphamide 600 mg /
Methotrexate 40 mg / m2 1V, 5-Fluorouracil 600 mg / m2 IV
followed by Docetaxel 100 mg / m2 IV administered every
21 days) or FEC chemotherapy (5-Fluorouracil 500 mg /
mz2 IV, Epirubicin 100 mg / IV, Cyclophosphamide 600 mg /
m?2 [V, administered every 21 days) followed by Docetaxel
(100 mg / m2 1V, given every 21 days). Patients who had
positive hormonal receptors followed hormone treatment

(Tamoxifen or Anastrozole). For patients confirmed with
Her2 in the IHC (7 patients), Trastuzumab (6 mg / kg IV
every 21 days for 1 year) could be given. Of the total patients,
20 representing 35.71% performed radiotherapy. Table 1
presents the statistical correlation between age and
lymphocite T values.

Age is negatively correlated with the total CD3 T
lymphocytes (-0.012), but statistically significant.

Age is negatively correlated with CD4 + T (-0.102),
statistically insignificant, i.e. younger patients have elevated
CD3 + CD4 + T values. CD8 (-0.256) is correlated with
age, has a poor but statistically significant correlation,
suggesting that younger patients have higher CD8 + T
values. The statistical correlation between age and ratio is
only 10%, suggesting that older patients have a higher CD4
/ CD8 ratio.

Table 2-4 shows the maximum and minimum values of
analyzed T lymphocytes at the I, II, and 11l evaluation.

The first evaluation was performed on a total of 15
patients with the following lymphocyte counts:

-For CD3 + T, the minimum value was 24.18%, the
maximum value was 75.13% and the average value was
52.77%.

-For CD4 + T the minimum value was 13.35%, the
maximum value was 42.30% and the average value was
28.58%.

- For CD8 + T the minimum value was 8.08, the
maximum value was 19.81 and the average value was
19.81.

-For the CD4 + / CD8 + ratio the average value was 1.61
(minimum 0.71 and maximum 4.65).

A second evaluation was performed on a number of 15
patients who had the following values:

-For CD3 + T, the minimum value was 22.99%, the
maximum value was 68.44% and the average value was
50.28%.

- For CD4 + T the minimum value was 10.84%, the
maximum value was 44.03% and the average value was
27.23%.

- For CD8 + T the minimum value was 8.85%, the
maximum value was 32.05% and the average value was
19.56%.

- For the CD4 + / CD8 + ratio, the mean value was 1.61
(minimum value 0.76 and maximum value 4.25)

For the evaluation we had a total of 4 patients who had
the following values:
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Table 1
STATISTICAL CORRELATION BETWEEN AGE AND LYMPHOCYTE T VALUES

LYMPHOCYTE T CD3.1 |CD4.1 |[CDs.1 |DP1 |DN1 |CD4 CD8.1 |Ase
CD3.1 Correlation Coefficient | 1.000 | 5107 | .312% | .1%0 182 _097 217
Sig. (2-tailed) 000 000 066 &3 323 031
N 50 50 50 30 50 50 30
CD4.1 Correlation Coefficient | 5100 | 1.000 | .078 073 | 042 3487 _102
Sig. (2-tailed) 000 427 436 670 000 209
N 50 50 50 30 50 50 30
CDS.1 Correlation Coefficient | 3120 | .078 1.000 119 028 375 236
Big. (2-tailed) 000 427 225 371 000 009
N 50 50 50 30 50 50 30
DP.1 Correlation Coefficient | 180 073 119 1.000 | .0B0 182 003
Sig. (2-tailed) 066 436 225 417 099 073
N 50 50 50 30 50 50 30
DN.1 Correlation Coefficient | .182 042 023 080 1.000 |-030 _19087
Sig. (2-tailed) 063 670 371 417 757 044
N 50 50 50 30 50 50 50
CD4 CD2.1 | Correlation Coefficient | - 097 3487 [ -375° |-162 |[-030 [1.000 170
Sig. (2-tailed) 323 000 000 009 757 083
N 50 50 50 30 50 50 30
Age Correlation Coefficient | -.2127 -.102 S256 | .003 -.198° 170 1.000
Sig. (2-tailed) 031 209 009 073 044 083
N 50 50 50 30 50 50 36
LYMPHOCYTE T Minimmm Maximum Mean Std. Dev.
CD3.l 24.18 75.13 5277 1031 Table 2
D41 1335 4230 2858 6.0% MAXIMUM AND MINIMUM VALUES OF
— — ANALYZED T LYMPHOCYTES
CcDg.1 .08 30.84 19.81 6.30 (| EVALUATION) (N=50)
DP.1 12 941 132 1.60
DM.1 60 g.12 286 1.80
CD4 CDR.1 1 463 161 0.79
LYMPHOCYTE T Minimum Maximum Mean Std. Dev.
CD3.2 2209 68 44 5028 13.01
CD4.2 10.84 44.03 27.23 7.70
CDEZ : e . — Table 3
< 8.8 32.03 19.36 170 MAXIMUM AND MINIMUM VALUES
DP2 2 229 1.02 0.78 OF ANALYZED T LYMPHOCYTES
DM2 51 6.53 247 1.90 (|| EVALUAT|ON) (N=15)
CD4 CDB2 78 4.25 161 0.91
Wahd N (listwize) _ _ _ _

- For CD3 + T, the minimum value was 11.42%, the
maximum value was 71.11% and the average value was
45.76%.

- For CD4 + T, the minimum value was 11.42%, the
maximum value was 38.61% and the average value was
25.67%.

- For CD8 + T the minimum value was 9.21%, the
maximum value was 29.55% and the average value was
17.15%.

- For the CD4 + / CD8 + ratio the average value was
1.75 (minimum value 0.84 and maximum 3.71).
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Table 5 depicts the average values for patients with 2
evaluations.

For CD3 + T the mean value was 50.89%. For CD4 + T
mean value was 28.04%.

For CD8 + T the mean value was 19.68%. For the CD4 +
/ CD8 + ratio, the mean value was 1.61.

Table 6 shows the statistical correlation between T
lymphocyte evaluations.

The first and second evaluations are strongly correlated
statistically positive (p <0.05) (table 7).
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LYMPHOCYIE T N mimum Taxmum Mean Std. Deviation
CD33 4 25.86 :1'11 4:16 13_3? Table 4
CD43 4 11.42 3861 2567 1285 MAXIMUM AND MINIMUM
CD&3 4 921 29.55 17.13 .76 VALUES OF ANALYZED T
DP3 4 78 3.77 1.68 141 LYMPHOCYTES (Il
EVALUATION)
DM 3 4 137 2.05 187 034
CD4 CDR3 4 84 3.71 173 132
Paired Samples Statistics Mean Std. Deviation Std. Error Iiean
_ CD3.1 30,8920 71348 18422
Fair 1 tD32 0370 13,0100 75504
CD41 780430 FA508 16676
Pair 2 Tyl — =
CDd2 171293 RIS 20107
cDe1 196540 6003 13632 AVERAGE VAEbEI: FSOR PATIENTS
Pair 3 _
CDEZ 195640 T 6994 19880 WITH 2 EVALUATIONS (N=15)
_ DP1 9853 09929 02364
Pair4 DP2 1.0247 0.7801 02014
DN 1 21807 12940 03334
Pair 5 _ _
D2 24733 1.8966 04857
_ CD4 CD8.1 16413 01,0645 02451
Pair 6 €D CDi2 16140 79110 01352
Paired Samples Correlations N Comelation | Sig.
Par1 |CD31&CD32 13 136 104 Table 6
Pair 2 | CD4.1 & CD4.2 13 02 018 STATISTICAL CORRELATION BETWEEN T
Par3 |CDEL & CDEZ 13 700 004 LYMPHOCYTE EVALUATIONS
Pard |DP1&DP2 13 00 000
Par3 |DN1&DNZ 3 0dd 000
Pair 6 | CD4 CD31 & CD4 CD82 13 §00 ]
Table 7
CORRELATION BETWEEN EVALUATIONS
Paired Differences
. 95% Confidence Interval Sig. (2-
Paired Samples Test \fean Sl Std. Error of the Difference t daf tailed)
N Devizticn Mean
Lower Upper
Par 1l | CD3.1-CD3.2 61267 1179069 | 3.04667 | -3.02179 714712 201 14 544
Farl | CD4.1-CDd2 1867 846429 | 166907 | 276114 | 439847 490 14 GE]!
Far3 | CDE.1-CDEZ 12000 553504 | 142914 | 184520 | 3.18520 KT 14 GET]
Far 4 DP.1.DP2 03933 39829 15396 _36953 79088 _155 14 30
Far 5 DN1-DN2 _19187 T9RE6 20575 —73383 14862 1472 14 177
Pairg | SRt CD8I- o p0qg 42570 | 10092 20841 26308 M9 | 14 807
cm CD'SI- . 133 . / . -. o] . . /
Table 8
MEAN T LYMPHOCYTE FOR PATIENTS UNDERGOING HORMONAL TREATMENT (N=34)
LYMPHOCYTE
T Fange Minimuom Maxirmum Mean Std. Dewviation
CD3 () 30.95 FERE] 7313 333079 1109544
D4 () 7843 1333 1230 281724 ]
CD8 (%) 7347 508 32.05 706638 B.63040
CD4CDE 1736793 0708634 1046447 1494621 0362676

Of all the patients, 34 are hormone-treated and the mean
values for CD4 + T were 28.17%, for CD8 + T 20.66% and
a value of 1.49.

In the group of patients undergoing radiotherapy, the
mean values for CD4 + T were 31.55%, for CD8 + T it was
17.06% and the CD4 / CD8 ratio was 2.5.

For the patients undergoing CHT + Transtuzumab
treatment the mean value for CD4 + T was 23.78, for CD8
+ T 16.73 and the ratio of 1.48 (table 10). Table 11 shows
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the results for the statistical correlation of T lymphocyte
values in patients undergoing hormone and radiotherapy.
Table 12 presents the mean values of T lymphocyte in the
case of the patients undergoing treatment with
Transtuzumab + HT and RT.

From a statistical point of view, there is no statistical
difference between the CD4 + T and CD8 + T values in
the group of patients undergoing hormone treatment and

those undergoing radiotherapy.
1651



LYMPHOCYTE
T Fange Minirmum Maxinmum Iean Std. Deviation Table 9
CD3 (%) 1297 4739 6036 513383 433802 | JEAN VALUES OF T LYMPHOCYTE
CD4 (%) 1946 2746 ES IS 315367 § 26860 FOR PATIENTS UNDERGOING
CDE (%) 2019 T 2877 17.0617 538743 RADIOTHERAPY (N=6)
CD4/CDE 5783372 0005267 1604630 | 13513384 1772185
LYMPHOCYTE Table 10
I Range | Minmum | Maxmum | Mean Std Deviafion | \jEAN VALUES OF T LYMPHOCYTE
CD3 (%) 5207 2299 33.96 43 0836 1124280 FOR PATIENTS UNDERGOING
CD4 (%) 2026 10.84 31.10 213.7844 748618 TREATMENT WITH TRANSTUZUMAB
CDE (%) 1567 135 2452 16.7333 519330
CD4/CD3 1721050 | 0030762 1671821 1420460 0521505
Group Statistics
ETHT N Mean Std. Dewviation Std. Error Mean
CD4 (%) 3 [ 315567 § 26860 531368 Table 11
8 34 13174 6.97379 119359 STATISTICAL CORRELATION OF T
CDE (%) 3 [ 17.0617 538743 350380 LYMPHOCYTE VALUES IN PATIENTS
g 34 | 206638 6.63040 113710 UNDERGOING HORMONE TREATMENT
CD4/CDE 3 [ 13154 177218 0.72348 AND RADIOTHERAPY
g T 14546 036268 0.056350
LYMPHOCYIE
T N Mean Etd. Deviation Std. Error Mean
CD4 (%) 2 g g;_ .-34:*: a.fﬁﬁEE 24%3 76 Table 12
3] 6 | 313567 8.26869 331568 MEAN VALUES OF T LYMPHOCYTE FOR
CDR (%) 2 % | 167333 5.19339 173113 PATIENTS UNDERGOING TREATMENT WITH
T8 | 170817 558743 350580 TRANSTUZUMAB + HT AND RT
CD4/CDE | 2 | @ | 148048 052160 017387
T 6 | I5153% 1.77218 072349
Table 13
STATISTICAL CORRELATION OF T LYMPHOCYTE VALUES IN PATIENTS RECEIVING HT AND RT TREATMENT
Levene's Test for
Equality of
Variances t-test for Equality of Means
03% Confidence
Interval of the
Sig. (2- Mean Std Error Difference
LYMPHOCYTET 13 Sig. t tailed) Difference | Differsnce | Lower Upper
CD4 (%) | Equal 023 281 1854 13 081 | 177222 F10250 [ -16.63369 | 109154
variances
azzumed
Equal 1853 | 10036 093 | 107222 410304 [ -17.10087 | 156542
variances not
azzumed
CDE(%) | Equal 2647 128 083 i3 517 - 32833 333300 | -7.06306 | 730630
variances
azzumed
Equal -0 7458 033 - 32833 300001 [ 943086 | 8.80320
variances not
azzumed
CD4/CDS | Equal 13730 03| 164 i3 118 103482 BI1310 | 237024 | 30030
variances
azzumed
Equal 1381 5383 217 | 103482 74406 | -1.8%916 | 81931
variances not
azzumed

There is a statistically significant difference in the CD4 /
CD8 ratio. The CD4 / CD8 ratio is increased in the group of
patients undergoing radiotherapy. An additional study is
needed in a larger group of patients.

For patients undergoing treatment with Transtuzumab
and hormone therapy, the mean value for CD4 + T-
lymphocytes was 23.78, for CD8 + 16.73 and the ratio was
1.48. For patients undergoing radiotherapy, the mean value
for CD4 + T lymphocytes was 31.55 for CD8 + 17.06 and
the CD4 + / CD8 + ratio was 2.51.

1652
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Table 13 presents the statistical correlation of T
lymphocyte values in patients receiving HT and RT
treatment, and table 14 shows the mean T lymphocyte for
patients undergoing treatment with Transtuzumab + HT
and HT

The higher CD4 + T and CD4 + / CD8 + ratio are
observed in the group of patients undergoing radiotherapy,
but statistically there are differences, but they are not
statistically significant (p> 0.05).
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LYMPHOCYTET N Mlean Std. Deviation Std. Error Mean
CDd (%) 2 g 237844 746628 248876 Table 14

9 34 281724 697379 1.19559 MEAN T LYMPHOCYTE FOR PATIENTS
CDE (%) 2 g 16.7333 319339 1.73113 UNDERGOING TREATMENT WITH

[ q T0.661E R 113710 TRANSTUZUMAB + HT AND HT
CD4/CDS 2 g 1.4805 03216 01739

9 34 1.4946 03627 0.0%963

For patients undergoing Transtuzumab + hormone
therapy, the mean value for CD4 + T lymphocytes was
23.78, for CD8 + 16.73 and the ratio CD4 + / CD8 + of
1.48.

For patients undergoing hormone therapy, the mean
value for CD8 + T lymphocytes was 28.17, for CD8 + 20.06
and the CD4 + / CD8 + ratio of 1.49.

Statistical analysis for the group of patients undergoing
hormone therapy and the group of patients undergoing
hormone therapy concluded that there are differences in
CD4 + and CD8 + T lymphocytes, but they are not
statistically significant (p=0.05).

Results and discussions

In breast cancer, the extensive tumor infiltration by
cytotoxic CD8 T cells was strongly associated with patient
survival and response to treatment. The presence of CD4
+ T cells was associated with both good response to
treatment and mitigation of the antitumor response [1-8].
Statistically, we did not find a statistical correlation between
TILs grade and CD4 + and CD8 + T lymphocytes analyzed
from the peripheral blood.

We noticed that chemotherapy used in different types
of cancer [9-13] caused a short-term decrease in the
values of all major subtypes of circulating lymphocytes
(3-6 months) and prolonged (> 9 months) prolongation of
CD4 + T cells. This is consistent with a smaller previous
study showing a sustained decrease in the CD4 + T cells,
but not CD8 +, after FEC breast cancer chemotherapy [3].
CD4 + and CD8 + T cells have opposite roles in the
progression of breast cancer and in its evolution. From the
analysis of CD4 + T cells in relation to the presence of
metastases, it was revealed that elevated CD4 + values
are associated with fewer metastases.

Analysis of the relationship between TIL density and
patient age demonstrated that T lymphocytes and their
CD4 + and CD8 + subgroups were directly associated
with the age of the patient. Such a relationship has been
investigated in several studies with discordant results
performed by Marsigliante et al. [4] who found that only T
cells were directly associated with the age of the patient,
thus supporting our results in part. Instead, Menard et al.
[5] did not report significant differences between the
different age groups in terms of TIL frequency. More
recently, Mahmoud et al. [6] showed that the CD8 +
lymphocyte count was slightly inversely proportional to the
age of breast cancer patients.

In the present study, the T lymphocyte analysis for
patients undergoing radiotherapy indicated a mean value
of 31% for CD4 + T and 17% for CD8 +, suggesting that the
CD8 + T lymphocytes are more sensitive and more
specific, also supported by the study of Mahmut Ozsahin
et al., [7-8] which has prospectively confirmed that
apoptosis of radiation-induced T lymphocytes has
significantly predicted late effects [14].

Previous studies have shown that the CD4 / CD8 T cell
response reflects the status of the immune system and
can independently predict mortality from all causes. Shah
et al. [15] in their study reported that the low CD4 / CD8

REV.CHIM.(Bucharest) ¢ 704 No. 5 2019

ratio was significantly associated with the worse prognosis
of patients with cervical carcinoma, and in the study by
Chang-Juan Tao et al. in 2016, it was shown that the higher
CD4 / CD8 ratio (= 1.77) was associated with the free
entry of the disease [16]. In the present study from the
CD4 / CD8 ratio analysis for patients undergoing
radiotherapy, an increase in values was observed, with an
average of 2.5.

We analyzed the CD4 + and CD8 + T lymphocytes for
patients undergoing hormone treatment (Tamoxifen or
Anastrozole) resulting in an average of 28.17% for CD4 +
and 20.67% for CD8 +, suggesting that hormone therapy
helps recover populations of lymphocytes post-
chemotherapy or radiotherapy, as confirmed by the study
by Robinson et al. in 1999 [17].

Several studies have demonstrated the immuno-
modulatory properties of radiotherapy (RT). RT induces the
death of the immunogenic cells (ICD), increases the MHC-
| expression in both normal and cancer cells, stimulates
the chemotaxis and recruitment of T cells and T cells into
the tumor by inducing intracellular adhesion molecules,
cytokines and chemokines and inducing CTL primacy [18-
22]. The higher CD4 + T and CD4 + / CD8 + ratio was
observed in the group of patients undergoing radiotherapy,
but statistically there are differences, but they are not
statistically significant (p> 0.05).

Chemotherapy can enhance the immune response by
improving the immune effector cells or by exhaustion of
the immunosuppressive populations. In breast cancer,
taxanes can enhance the function of NK and T cells
according to Carson et al. 2004 [16], and the increase in
the TIL percentage in the neoadjuvant context [23].
Docetaxel increases Thl-associated cytokine levels, while
decreasing the inflammatory markers in metastatic
disease, according to Tsavaris et al. 2002 [24]. Small doses
of cyclophosphamide [25] and paclitaxel [26] can induce
selective exhaustion of Tregs, while docetaxel [27] and
gemcitabine [28] may reduce the number of myeloid-
derived suppressor cells (MDSC). Paclitaxel, etoposide and
5-fluorouracil regulate the PDL-1 expression on cell lines
in breast carp, thus promoting immune resistance [26].
Interference with the PD-1/ PD-L1 pathway with anti-PD-
1/ PD-L1 immunotherapy could counteract this effect.
Hormonal therapy can modulate and the immune system,
e.g., letrozole in the neoadjuvant setting, reduces
intratumoral FOX-P3 Tregs [29].

Conclusions

Although it has been considered that chemotherapy has
immunosuppressive effects, contrary, it has also been
shown to have immunomodulatory effects. The study
demonstrated that the adaptive immune system is altered
after chemotherapy for at least 9 months by assessing the
CD4 + T lymphocytes, CD8 + T and the CD4 + / CD8 +
ratio. Additional investigations will be needed to determine
whether therapy should be modified to avoid the most
serious effects on the immune system. Interestingly, for
patients undergoing metastatic Capecitabine treatment, T
cell antitumor reactivity was associated with lower
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changes in the CD8 + and CD4 + ratios between the two
evaluations.

Determinations during hormonal treatment revealed that
values increased after cytostatic treatment or radiotherapy.
This observation suggests that hormone therapy helps in
recovering lymphocyte populations after chemotherapy or
radiotherapy. Hormone therapy also seems to help restore
the T cell lymphocytes, thus the cellular immune response
capacity, following the immune-induced immune
suppression and chemotherapy. From analysis of the T
lymphocyte percentages for radiotherapy patients, the
mean CD4 + T was 31.55 for CD8 + 17.06 and the CD4 +
/ CD8 + ratio was 2.51.
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