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SUMMARY

Introduction: squamous intraepithelial lesions (SIL) of the cervix involve dysplastic
change, or abnormal cell maturation and their progression can result in cervical
carcinoma. Some studies have reported the importance of the immune system in the
process of tumor progression. Therefore, it is important to characterize the inflam-
matory infiltration as a possible marker of prognosis. Aim: to analyze density of the
inflammatory infiltrate in different degrees of SIL and in cervical cancer to under-
stand local and systemic changes in the interactions between HPV associated cervical
lesions and the immune system. Methods: one hundred and eight (108) cervical
biopsy specimens were obtained from patients treated at the tertiary hospital and
were stratified into four groups: Low-grade squamous intraepithelial lesion (LSIL),
High-grade squamous intraepithelial lesion (HSIL), cervical cancer (CC) and nega-
tive for intracpithelial lesion and malignancy (NILM). Histomorphometric analysis
was performed from the identification and quantification of inflammatory cells
in ten (10) fields per sample in images captured by a digital system and analyzed
using the software Leica Qwin Pro V 3.5.1, Leica Microsystems Ltd. Differences
between groups were evaluated by Anova followed by Tukey test. Tests yielding p
values < 0.05 were considered significant. Results: we found a significant increase

in the average number of lymphocytes (cells/mm? and cells/field) in samples of CC
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in relation to the other groups. No statistical difference was observed in relation to
neutrophils, plasma cells and eosinophils. Conclusion: cervical cancer specimens
had significantly more lymphocytes than NILM, or LSIL and HSIL, suggesting that

this cell type plays a central role in cellular immunity against cervical carcinoma.

Key-words: Lymphocytes, plasmocyte cells, cosinophils, cervical cancer.

RESUMEN

Analisis histomorfométrico en lesiones cervicales inducidas por
VPH

Introduccién: las lesiones escamosas intraepiteliales (SIL) del cuello uterino
implican cambios displdsicos 0 maduracién celular anormal y su progresion puede
resultar en carcinoma cervical. Algunos estudios han informado de la importancia
del sistema inmunoldgico en el proceso de progresion tumoral. Por tanto, es impor-
tante caracterizar la infiltracidn inflamatoria como un posible marcador de pronds-
tico. Objetivo: analizar la densidad del infiltrado inflamatorio en diferentes grados
de SIL y en cdncer de cuello uterino para comprender los cambios locales y sistémicos
en las interacciones entre las lesiones cervicales asociadas al VPH vy el sistema inmu-
nolégico. Métodos: se obtuvieron ciento ocho (108) muestras de biopsia cervical de
pacientes tratados en el hospital terciario y se estratificaron en cuatro grupos: Lesién
intraepitelial escamosa de bajo grado (LSIL), Lesién intraepitelial escamosa de alto
grado (HSIL), céncer de cuello uterino (CC) y negativo para lesiones intraepiteliales
y malignidad (NILM). El andlisis histomorfométrico se realizé a partir de la iden-
tificacién y cuantificacién de células inflamatorias en diez (10) campos por muestra
en imdgenes capturadas por un sistema digital y analizadas utilizando el software
Leica Qwin Pro-V 3.5.1, Leica Microsystems Ltd. Anova seguido de la prueba de
Tukey. Las pruebas que arrojaron valores de p <0,05 se consideraron significativas.
Resultados: encontramos un aumento significativo en el nimero medio de linfo-
citos (células/mm? y células/campo) en muestras de CC en relacién con los otros
grupos. No se observé diferencia estadistica en relacion con neutréfilos, células plas-
miticas y eosindfilos. Conclusidén:las muestras de céncer de cuello uterino tenfan
significativamente mds linfocitos que NILM o LSIL y HSIL, lo que sugiere que este
tipo de células juega un papel central en la inmunidad celular contra el carcinoma de

cuello uterino.

Palabras clave: Linfocitos, células plasmocitarias, eosinéfilos, cancer de cuello uterino.
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REsuMmoO

Analise histomorfométrica em lesoes cervicais induzidas por HPV

Introdugao: Lesoes intraepiteliais escamosas (SIL) do colo do ttero envolvem alteragio
displdsica ou maturacio celular anormal e sua progressio pode resultar em carcinoma
cervical. Alguns estudos relatam a importincia do sistema imunolégico no processo
de progressao tumoral. Portanto, ¢ importante caracterizar o infiltrado inflamatério
como um possivel marcador de progndstico. Objetivo: analisar a densidade do infil-
trado inflamatdrio em diferentes graus de SIL e no cAncer cervical para compreender
as alteragdes locais e sistémicas nas interagdes entre as lesdes cervicais associadas ao
HPV e o sistema imunoldgico. Métodos: Cento e oito (108) espécimes de bidpsia
cervical foram obtidos de pacientes tratados no hospital tercidrio e foram estratificados
em quatro grupos: Lesio intraepitelial escamosa de baixo grau (LSIL), Lesao intraepi-
telial escamosa de alto grau (HSIL), cAncer cervical (CC) e negativo para lesio intrae-
pitelial e malignidade (NILM). A andlise histomorfométrica foi realizada a partir da
identificacdo e quantificacao das células inflamatérias em dez (10) campos por amostra
em imagens capturadas por um sistema digital e analisadas no software Leica Qwin
Pro V 3.5.1, Leica Microsystems Ltd. As diferencas entre os grupos foram avaliadas
por Anova seguida do teste de Tukey. Os testes com valores de p <0,05 foram conside-
rados significativos. Resultados: encontramos um aumento significativo no nimero
médio de linfécitos (células/mm? e células/campo) nas amostras de CC em relagio
aos demais grupos. Nio foi observada diferenca estatistica em relagio aos neutréfilos,
plasmécitos e eosinéfilos. Conclusdo: as amostras de cAncer cervical tinham significa-
tivamente mais linfécitos do que NILM, ou LSIL e HSIL, sugerindo que este tipo de

célula desempenha um papel central na imunidade celular contra o carcinoma cervical.

Palavras-chave: Linfdcitos, células plasmocitdrias, eosinéfilos, cancer cervical.

INTRODUCTION

Cervical cancer (CC) is a serious public health problem [1]. Despite the advances in
diagnostic techniques and the inclusion of the Pap smear as a screening [2] and con-
trol measure for CC, more than 530 000 new cases are estimated annually in women
worldwide [3]. In Brazil, this type of cancer is the fourth leading cause of cancer-related
mortality amongst Brazilian women [4] According to the National Cancer Institute,
for the biennium 2018-2019 there will be an estimated 16 370 cases of CC per 100
000 women [5].
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Currently, more than 200 types of human papillomavirus (HPV) have already been
cataloged [6, 7], there being 15 subtypes with oncogenic power [8, 9], which cause
80% of low-grade squamous intraepithelial lesions (LSIL), and 90% of high-grade
squamous intraepithelial lesions (HSIL) [10]. These subtypes are present in 99% of
cases of CC [11, 12], with the HPV genotypes 16 and 18 being the most prevalent
worldwide [13]. About 90% of immunocompetent women infected with some onco-
genic HPV subtype have a spontaneous immune response, which plays a key role in eli-
minating the virus within three and a half years, however, 1% of these women progress
to the development of invasive CC [14].

In recent years, different studies have demonstrated the important role of the immune
system in controlling tumor growth and progression [15]. It is known that the uterine
cervix is a favorable organ for HPV infections, promoting an innate and adaptive immune
response [16]. This cell-mediated response is fundamental for the control of infections,
progression of cervical lesions and malignancy HPV-associated disease [14, 17].

In recent years, different studies have demonstrated the important role of the immune
system in controlling tumor growth and progression [15]. This cell-mediated response
is fundamental to avoid squamous intraepithelial lesions (SIL) and malignant HPV-
associated disease [14, 16]. However, a virus with an imbalance of the host immune
response, promotes several escape mechanisms, inhibits the action of antigen-presen-
ting cells and the manipulation of Th1/Th2 polarization [17]. Moreover, when chronic
inflammation persists in the cervical microenvironment, immune responses play a cri-
tical role during HSIL progression [18]. In other studies, it was observed that inflam-
mation is considered a key point for the development of different cancers, acting on
tumor progression, stimulating cell proliferation, invasion, metastasis and angiogenesis
[19, 20]. This may occur due to suppression at the tumor site, via antitumor and pro-
inflammatory response [21, 22].

In addition to this, some cytotoxic cytokines are activated, promoting signaling and
agglomeration of (CD) 4+ T helper cells. Unlike regulatory T cells, Forkhead box
P3 + (FOXp3 +) T cells suppress the immune response of other cells, inhibiting the

inflammatory process [23].

In another study, it was also reported that monocytes, eosinophils and dendritic cells
(DC) could be observed in biopsies of nasopharyngeal carcinoma [24]. While in rectal
cancer, several markers of innate and adaptive immune response have been observed,
resulting in cell infiltration [25]. In addition, other cells such as fibroblasts can activate
some infiltrating inflammatory cells, favoring the growth of cancer cells and allowing
metastatic dissemination [26].
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Recently, several studies have shown that the increase of inflammatory cells, such as
neutrophils and lymphocytes in the peripheral blood is a good indicator for different
cancers, but in situ studies are scarce [27]. As the collection of cytology and biopsy
material from the cervix is easy to access, the need to understand the local response is
of great relevance.

Therefore, the aim of the present study was to investigate the plasma density of inflam-
matory infiltrate cells in biopsy specimens of women with or without HPV-induced
cervical lesions.

MATERIAL AND METHODS

Ethical approval

The study received approval from the institutional board of the Federal University of
Rio Grande do Norte (UFRN) (protocol N.° 526/11).

Subject

For this study, 108 women were recruited in the Cervical Pathology outpatient clinic
of a tertiary hospital. All recruited women received detailed information regarding the
objective of the study and gave written consent to participate.

Sample collection and Cytology

Histopathological analysis was performed on sections from paraffin blocks of 4 um
thickness and stained with hematoxylin/eosin. All analyzes followed the criteria esta-
blished according to the Bethesda Classification. These specimens were stratified into
four groups: Low-grade squamous intraepithelial lesion (LSIL), High-grade squamous
intracpithelial lesion (HSIL), cervical cancer (CC) and negative for intraepithelial
lesion and malignancy (NILM). All biopsies were done with hematoxylin and cosin
(HE) and analyzes were performed by two independent pathologists.

The morphometric analysis was performed from the identification and quantification
of inflammatory cells in ten random fields per sample. The representative images of the
stroma of the cervix biopsies were taken at 400X magnification using a digital camera
attached to the histomorphometric microscope. Each chosen field has an area of 0.066
mm?®. These images of the biopsies samples were captured by a digital system and analy-
zed using the Leica Qwin Pro V 3.5.1 software, from Leica Microsystems Led (Swit-
zerland, Whisker). The morphometric parameters were the number of lymphocytes,
plasmocytes, neutrophils and eosinophils. The number of cells per parameter counted
in areas of stroma was obtained for each case.
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Statistical analysis

The differences between groups were assessed using parametric Anova and Tukey
Multiple Comparison Test. Mean and minimum-maximum for each morphometric
parameter were obtained. Anova test was used to determine if there were statistically
significant differences between the number of cells per field and per mm?* counted in
the stroma among NILM, LSIL, HSIL and CC groups. Tests yielding p-values <0.05
were considered significant. We used the Graphpad Prism 5.0.

REsuULTS

Demographic and clinic characteristics of the study participants by the histological
group did not show statistical differences between age (years), age at first intercourse,
number of lifetime sexual partners, ethnicity, education level, contraceptive method,

alcohol use and smoking habit (table 1).

Table 1. Demographic and clinicopathological characteristics observed in patients with cervical

lesion and cancer.

Category NILM LSIL HSIL CC
Age (years) N =24 N =40 N=11 N=13
Mean + SD 40.0+10.8 | 340+ 12.1 | 35.0+10.1 | 43.0+11.93
Age at first intercourse (years) N=24 N =40 N=10 N=11
Mean + SD 18+25 18.4+ 3.0 18.9+ 6.0 15.0+3.9
Lifetime sexual partners N =24 N =40 N=11 N=13
0-1 (%) 10 (41.60) | 20(50.00) | 3(27.27) 3(23.07)
2-3 (%) 12 (50.00) | 16(40.00) 4(36.36) 5 (38.46)
45 (%) 01(4.1) 4(10.00) | 2(18.18) 2 (15.38)
6+ (%) 1(4.1) 0(0) 2 (18.18) 3(23.07)
Ethnicity N=24 N = 40 N=11 N=13
Caucasian (%) 17(70.80) | 24(60.00) | 3(27.27) 3(23.07)
Non-Caucasian (%) 7(29.20) 16(40.00) 8(72.72) 10 (76.92)
Education level N =24 N =40 N=11 N=13
Wliterate (%) 1(4.1) 2(5.0) 2(18.18) 3(23.07)
Elementary (%) 11(45.8) 15(37.5) 4(36.36) 8 (61.53)
High school (%) 10 (41.6) 10 (25.0) 5 (45.45) 2 (15.38)
University (%) 2(8.3) 3(7.5) 0(0) 0(0)
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Category NILM LSIL HSIL CC
Contraceptive method N=24 N =40 N=11 N=13
Oral contraceptives (%) 10(41.66) 22 (55.55) 3(27.27) 3(23.07)

Injectable contraceptives (%) 1(4.16) 0(0) 0(0) 2(18.18)
Sterilization (%) 5(20.83) 15(37.5) 0(0) 0(0)
Condom use (%) 5(20.83) 13(32.5) 2(18.18) 0(0)
No method (%) 3(12,5) 0(0) 6 (54.54) 8 (61.53)

Alcohol use N=24 N =40 N=11 N=13
Yes (%) 5(20.83) | 12(30.00) | 4(3636) | 4(30.76)
No (%) 19(79.16) | 28(70.00) | 7(63.64) | 9(69.23)
Smoking habit N =24 N =40 N=11 N=13
Yes (%) 3 (12.50) 1(25) 2(18.18) | 3(22.22)
No (%) 21(8750) | 39(97.50) | 9(81.81) | 10(77.78)

NILM: negative for intraepithelial lesion malignancy; LSIL: Squamous intraepithelial lesion; HSIL: High-grade squamous

intraepithelial lesion; CC: cervical cancer.

In the analysis by cells/mm? density, the mean of lymphocytes was significantly hig-
her in the CC group when compared with LSIL, HSIL and NILM groups (table
2 and figure 1a). The analysis demonstrated a significant increase in the number of
lymphocytes among the CC group. However, no difference between the number of
neutrophil cells, plasmocytes cells and eosinophils was observed among the groups

figure 1b, 1c and 1d).

Table 2. Quantitative distribution (mean, minimum and maximum) in the number of inflamma-

tory cells (cells/mm?) in cervical precursor lesions and cancer.

Mean [minimum-maximum]

Specimens Lymphocytes Plasmocytes Neutrophils Eosinophils
NILM (n=24) | 144.1[9.10-628.8] | 47.0[0.0-675.8] 17.3 [0.0-56.1] 3.8[0.0-21.2]
LSIL (n =40) 195.8 [4,5-860.6] 102 [0.0-1149] | 22.7[0.0-193.9] 2.2[0.0-13.6]
HSIL (n=20) | 239.5[78,80-1480] | 124[0.0-640.9] | 67.6[0.0-472.7] 4.0 [0.0-42.4]
CC(n=13) | 46876[87.9-1176]" | 3814 [1.5-1044] | 69.7 [1.50-713.6] | 144[0.0-62.10]

NILM: negative for intracpithelial lesion malignancy; LSIL: Squamous intracpithelial lesion; HSIL: High-grade squamous

intraepithelial lesion; CC: cervical cancer.

** Tests yiclding p-values <0.05 were considered significant.
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Figure 1. Significant increase in mean number density (cells/mm?) of lymphocytes were found in CC
patients compared to NILM patients (A). Comparing the average number (cells/mm?) of plasmocytes
(B), eosinophils (C), neutrophils (D) and cells of LSIL. HSIL and CC patients with NILM showed

no statistical significance. (A)** Tests yielding p-values <0.05 were considered significant.

NILM: negative for intraepithelial lesion malignancy; LSIL: squamous intraepithelial lesion; HSIL: High-grade squamous

intraepithelial lesion; CC: cervical cancer.

DiscussioN

During this study, we histomorphometrically analyzed the density of immunoinflam-
matory cells in cervical microenvironment of women with different degrees of SIL and
CC. We verified that CC biopsy specimens had a significant increase in the number of
lymphocytes compared with NILM, LSIL and HSIL.

The immune response is extremely important in restraining these neoplastic cells, and
failures in this system may lead to cancer progression [14]. In this case, the presence of
cytotoxic lymphocytes is beneficial to the patient concerning HPV virus elimination,
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providing protection against tumor progression, since the specialty of this cell type is
the immune response against viruses [14, 17].

However, other studies have found that the presence of tumor-infiltrating lymphocytes
(TIL) in the uterine cervix induced the migration of these cells into the tumoral environ-
ment and is directly proportional to the progression of the uterine lesions, proving to be a
type of ineffective response, which enables the neoplastic progression of CC [28].

Previously, a cohort study demonstrated an association between the decreased num-
ber of lymphocytes and the increased risk of relapse in cervical cancer, confirming the
importance of the immune system in immunosurveillance to prevent progression of
the intraepithelial lesion [26)].

Recently, a greater presence of CD4+ and CD8+ lymphocytes was detected in the tumor
tissue of the uterine cervix, when compared to those found in the peripheral blood [29].

In another study, it was analyzed that the presence of the Treg cells in the TIL can cancel
the cytotoxicity of the NK cells [30]. Evidence indicates that B cells play a significant role
in antitumor immune responses. Although only low numbers of B cells infiltrate premalig-
nant lesions, these cells may exert a distant effect on oncogenesis by secreting antibodies,
which are deposited at the tumor site in the form of immune complexes [31]. Researchers
found lower amounts of CD20 in patients with SIL and in intratumoral tissue; however, it
is present at increased levels in the peritumoral stroma. B cells do not seem to act directly on
the tumor tissue, but at a distance, through the secretion of antibodies [32].

In another study, there was an increase in eosinophil infiltrates and their density increa-
sed according to the progression of cervical cancer [33]. The presence of eosinophils
is reported as a prognostic biomarker in CC [34, 35]. In our results, despite the abs-
ence of statistical significance, we found an increase in cancer samples compared to the
LSIL. Our findings corroborate with those of Spiegel ez al. [36], which associated the
presence of eosinophils with the capability to invade CC, in a retrospective study. Van
Driel ez al. [37] also demonstrated an increased influx of eosinophils in cancer samples
and correlated this with a loss of effective immunity. In a later study, the presence of
eosinophils correlated tumors with local secretion of IL-4, a Th2 profile of interleukin
which is typically anti-inflammatory [38]. In the double-labeling immunohistoche-
mistry, it was shown that cells expressing IL-4 were also CD3*. These findings suggest
that the presence of an eosinophilic infiltrate is mediated by IL-4 and is a result of a
type 2 response mediated by CD3* T lymphocytes.

This study has some limitations; firstly, it was a cross-sectional study with a small sam-
ple size. Secondly, we were unable to adjust for certain critical confounders such as
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systemic infection or inflammation, and the number of lymphocytes, plasmocytes,
neutrophils and eosinophils may have been affected by the presence of other systemic
diseases.

The study was designed with a collection of slides that were in the Department of
Pathology/UFRN, the images were captured in the Laica histomorphological micros-
cope, but due to time, we had losses of the images saved on the computer. At the pre-
sent moment we were unable to recover the images referring to this study.

CONCLUSION

Cervical cancer biopsy specimens had significantly more lymphocytes / mm? than
NILM, LSIL and HSIL. The role of tumor-infiltrating lymphocytes is not yet well
established. Studies demonstrate that CD3 + lymphocyte infiltrates correlate with the
presence of metastases at diagnosis, while CD4 + and CD20 + lymphocytes are related
to the characteristics of better prognosis in CC. Some studies emphasize the impor-
tance of infiltration of FoxP3 + lymphocytes (regulatory T) and their correlation with
characteristics of tumor aggressiveness, tumor size and presence or absence of invasion,
but further studies in patients with CC and SIL are important to better understand the
role of this immunomodulation represented by tumor-infiltrating lymphocytes.
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