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Association of P16, Ki-67, and CD44
expression in high-grade squamous
intraepithelial neoplasia and squamous cell
carcinoma of the cervix

ABSTRACT

Background: Stem cells exist in niches in the cervical tissue at squamocolumnar junction, which when infected with HR-Human
Papilloma Virus undergo malignant transformation to cancer stem cells and have a role in carcinogenesis and metastasis. The
expression of CD44, P16, and Ki67 in high-grade squamous intraepithelial lesion (HSIL) and squamous cell carcinoma (SCC) is
assessed in this study.

Materials and Methods: Twenty-six cases each of normal cervix, HSIL, and SCC of cervix cases were subjected to
immunohistochemistry markers; p16, Ki-67, and CD44. The association of expression of these markers between normal, HSIL,
SCC cervix, and clinic-pathological parameters was statistically analyzed. P < 0.05 was considered significant.

Results: Of 26 cases of HSIL, 61.5%, 7.7%, and 30.8% cases were positive, ambiguous, and negative respectively for p16
expression. About 11.5%, 53.8%, and 34.6% of cases were strongly positive, positive, and weakly positive, respectively, for Ki-67
expression. About 42.3%, 42.3%, and 15.4% cases were strongly positive, positive, and weakly positive, respectively, for CD44
expression. Among 26 cases of SCC of the cervix 92.3% and 7.7% were positive and ambiguous respectively. About 73.1% and
26.9% of cases were strongly positive and positive, respectively, for Ki-67 expression. 65.4%, 30.8%, and 3.8% of cases were
strongly positive, positive, and weakly positive, respectively, for CD44 expression. p16, Ki-67, and CD44 expression between the
three groups were statistically significant. p16 expression versus FIGO stage including lymph node involvement and CD44 expression
versus lymph node involvement in carcinoma cervix was statistically significant.

Conclusion: Expression of p16, Ki-67, and CD44 increases as the lesion progress from normal to HSIL to carcinoma cervix. p16
and CD44 expression increase with lymph node involvement. P16 expression was maximum in Stage Il than Stage |Il.
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INTRODUCTION

Cervical cancer is the second-most common cancer
in women worldwide and the most common cause
of cancer-related death in women.!! About 99.7% of
these cervical cancers are associated with Human
Papilloma Virus (HPV), particularly high-risk
HPV (HR-HPV).” HR-HPV is associated with cervical
intraepithelial neoplasia (CIN) and carcinoma. In
India, 87.8% to 96.67% of cervical cancers are
associated with HPV.*7 Infection by HR-HPV may
be in the form of a transient or persist infection.
The viral genome in persistent infection integrate
with the host genome leading to increased risk of
carcinogenesis.®®°!

Stem cells exist in niches in the cervical tissue
at squamocolumnar junction, which when
infected with HR-HPV or affected by any risk
factors, undergo malignant transformation
to Cancer Stem Cells (CSC). These CSCs have
the properties of multilineage differentiation,
self-renewal, slow-cycling capacity, recurrence,
and tumorigenicity."*!!! CSCs are believed to be the
starting point of carcinogenesis and play a role in
cancer relapse and metastasis.['11¢

This is an open access journal, and articles are distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work non-commercially, as
long as appropriate credit is given and the new creations are licensed under the
identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

Cite this article as: Mehdi HK, Raju K, Sheela SR. Association of P16, Ki-67, and CD44 expression in high-grade squamous
intraepithelial neoplasia and squamous cell carcinoma of the cervix. J Can Res Ther 2023;19:S260-7.

Hajra K. Mehdi,
Kalyani Raju,
S. R. Sheela!

Departments of
Pathology and
'Obstetrics and
Gynecology, Sri
Devaraj Urs Medical
College, Sri Devaraj
Urs Academy of
Higher Education
and Research, Kolar,
Karnataka, India

For correspondence:
Prof. Kalyani Raju,
Department of
Pathology, Sri
Devaraj Urs Medical
College, Sri Devaraj
Urs Academy of
Higher Education
and Research, Kolar,
Karnataka, India.
E-mail: drkalyanir@
rediffmail.com

Submitted: 08-Jan-2021
Accepted in revised
form: 30-Apr-2021
Published: 05-Apr-2023

Access this article online

Website: https://journals.lww.com/
cancerjournallpages/default.aspx

DOI: 10.4103/jcrt.jcrt_43_21

Quick Response Code:
OkE*40

-

=]z e

5260

© 2023 Journal of Cancer Research and Therapeutics | Published by Wolters Kluwer - Medknow




Mehdi, et al.: Association of P16, Ki-67, and CD44 expression in cervical neoplasia

The present study aims to assess the association of p16 (HR-HPV
gene integration with host genome marker), Ki-67 (proliferation
marker), and CD44 (CSC marker) immunohistochemistry (IHC)
expressions in normal, high-grade squamous intraepithelial
lesion (HSIL) and squamous cell carcinoma (SCC) of the cervix.

MATERIALS AND METHODS

This is a laboratory observation study. Ethical clearance was
obtained from the institutional ethical committee. Inclusion
criteria were the cases diagnosed as HSIL and SCC of the
cervix. Normal cervical tissue was obtained from hysterectomy
specimens diagnosed with disease other than the cervix.
Exclusion criteria were SCC of the cervix with chemotherapy
or radiotherapy and recurrent cases. The cervical biopsy and
hysterectomy cases were retrieved from the records of the
Department of Pathology and classified histologically into
the normal cervix, HSIL (as per lower anogenital squamous
terminology criteria (LAST)), and SCC of the cervix.'” The
sample size calculated was 78 cases. Hence 26 cases in each
group were included in the study. Sociodemographic details
of the patient as the age, presenting symptoms, colposcopic
findings, FIGO staging, lymph node involvement, and size of
the tumor were collected from the hospital record section.
Cervical SCC cases were classified histologically as; Keratinising
SCC (well-differentiated SCC [WDSCC]), Non-keratinizing
large cell SCC (moderately differentiated SCC [MDSCC]),
and Non-keratinizing small cell SCC (poorly differentiated
SCC [PDSCC])."" Additional sections of 4um thickness were
cut from the paraffin blocks of these cases (26 X 3 = 78)
and subjected to IHC staining with p16 (Biogenex, mouse
monoclonal antibody), Ki-67 (Biogenex, mouse monoclonal
antibody), and CD44 (Biogenex, mouse monoclonal antibody)
according to the manufacturer’s protocol using appropriate
positive and negative controls.

Nuclear staining by P16 was considered positive [Figure 1].
Staining was interpreted based on four parameters such as
intensity, extent, continuity, and location as per LAST criteria.
The intensity was taken as either strong (dark brown) or
weak (yellow). The extent was divided into diffuse (expression
in more than 50% of the epithelium) and focal (expression
in <50% of the epithelium). Continuity of staining was
classified as either continuous (staining extends laterally over
a significant distance) or discontinuous (alternating clusters
stained cells). Location was divided into positive cells seen
in the lower one-third, two-thirds, or entire thickness of the
epithelium.'>*! Based on these parameters, the lesions were
then categorized into block-positive, negative, and ambiguous.
The lesion was taken as block-positive when it fulfilled all
criteria as described in LAST, showing strong and diffuse
immunoreactivity extending upward from the basal layers,
involving more than one-third of the epithelium and showing
a continuous involvement. Negative immunostaining was
defined as the complete absence of staining or weak, focal,
and/or discontinuous staining. Cases that did not meet the
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criteria of block-positive and negative immunostaining were
labeled as ambiguous.!>®!

Cytoplasmic membrane staining by CD44 was considered
positive [Figure 2]. Two features of immunohistochemical
reactions were assessed separately on a semi-quantitative
basis (H score). The extent of staining was expressed as the
percentage of positively stained cells in 10 high-power fields
in the hotspot areas in each case. The mean of the percentages
was calculated and scored as 0% positive cells or positive
cells located in the basal layer (score 0), 1-10% positive
cells (score 1), 11%-40% positive cells (score 2), 41%-75%
positive cells (score 3), and = 76% positive cells (score 4).
The staining intensity was scored subjectively as mild or
weak (score 1), moderate (score 2), and strong (score 3). The
final score was expressed as a product of the two scores
and interpreted as 0-1 point— negative (-); 2-3 points-weakly
positive (+); 4-7 points-positive (+ +); and = 8 points-strongly
positive (++ +).!

Nuclear staining by Ki-67 was considered positive [Figure 3]. It
was interpreted semi-quantitively by H-score similar to CD44.
The final score was expressed as a product of the two scores
and interpreted as 0-1 point— negative (-); 2-3 points-weakly
positive (+); 4-7 points-positive (+ +); and = 8 points-strongly
positive (++ +).20

Data were entered into Microsoft Excel datasheet and was
analyzed using SPSS 22 version software. Categorical data
were analyzed as frequencies and proportions. Chi-square
test or Fischer’s exact test (for 2 X 2 tables only) was used as
test of significance for qualitative data. Yates correction was
applied wherever the Chi-square test could not be applied (for
2 X 2 tables only). Continuous data were represented as mean
and standard deviation. Independent t-test or Mann Whitney
U test was used as test of significance to identify the mean
difference between two quantitative variables and qualitative
variables respectively. P <0.05 was considered statistically
significant. Paired t-test or Wilcoxon signed-rank test is the test
of significance for paired data. Analysis of Variance or Kruskal—
Wallis test was the test of significance to identify the mean
difference between more than two groups for quantitative and
qualitative data, respectively.

RESULTS

The mean age of subjects in the normal, HSIL and SCC Cervix
group was 42.3 = 9.3, 47.0 = 13.4, and 50.4 = 10.3 years,
respectively. In the HSIL group, 42.3%, 38.5%, 11.5%, and
7.7% had white discharge per vagina, postmenopausal
bleeding, bleeding per vagina, and abnormal uterine bleeding
respectively. In SCC cervix group, 50%, 30.8%, 15.4%, and
3.8% had postmenopausal spotting, white discharge per
vagina, bleeding per vagina, and abnormal uterine bleeding,
respectively. In HSIL cases, 96.2% and 3.8% had cervical
erosion and growth on colposcopic examination. In carcinoma
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cases, all 100.0% had cervical growth. Among SCC cervix,
46.2% (n = 12), 30.8% (n = 8) and 23.0% (n = 6) were in IIB,
IIA and IIIA stages respectively. In SCC cervix cases, 53.8%
30.8% and 15.4% were WDSCC, MDSCC and PDSCC respectively.

In the normal group, 100% showed negative expression for
pl6. In the HSIL group, 61.5%, 7.7%, and 30.8% showed
block positive, ambiguous, and negative expression for p16,
respectively. In the SCC cervix group, 92.3% and 7.7% showed
block positive and ambiguous expression, respectively. There
was statistical significant association of p16 expression
between the three groups (P < 0.001) [Table 1].

In carcinoma cervix, among WDSCC, 85.7% and 14.3% cases
showed positive and ambiguous p16 expression, respectively.
Both MDSCC and PDSCC showed 100% p16 positive expression.
However, there was no statistically significant association
between the three groups with respect to P16 expression.
Stage IIA and IIB SCC cases showed 100% P16 block positive
expression. Stage IIIA SCC showed 66.7% and 33.3% block
positive and ambiguous p16 expression, respectively. There
was statistical significant association between p16 and FIGO
stage in SCC of the cervix (P = 0.027).

P16 positive expression was 100.0% among SCC of cervix
cases with lymph node involvement. Among SCC of cervix
cases without lymph node involvement, p16 expression was
block positive and ambiguous in 71.4% and 28.6% of cases,
respectively. There was a statistical significant association
between p16 expression and lymph node status in SCC of
cervix (P = 0.015). Among SCC of cervix cases with tumor
size <3 cm, there was 100.0% positive p16 expression. Among
tumor size, more than 3 ¢cm, 92.0% and 8.0% of cases showed
block positive and ambiguous p16 expression, respectively. No
significant association was found between p16 expression and
the size of the tumor.

In normal cases, there was 100.0% negative Ki-67 expression.
In HSIL cases, 11.5%, 53.8%, and 34.6% showed strong positive,
positive, and weak positive Ki-67 expression, respectively. In
SCC cervix cases, 73.1% and 26.9% showed strong positive
and positive expression, respectively. There was statistical
significant association of Ki-67 expression between the three
groups (P < 0.001) [Table 2].

In carcinoma cervix, among WDSCC cases, 64.3% and
35.7% showed strong positive and positive Ki-67 expression
respectively. Among MDSCC cases, 75.0% and 25.0% showed
strong positive and positive expression, respectively. Among
PDSCC cases, 100.0% showed strong positive expression. There
was no statistical significant association between the three
groups and Ki-67 expression. In Stage IIA SCC cases, 75.0% and
25% showed strong positive and positive Ki-67 expression,
respectively. In Stage IIB SCC cases, 83.3% and 16.7% showed
strong positive and positive expression respectively. In Stage
ITIIA cases, 50.0% each showed strong positive and positive
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expression. There was no statistical significant association was
seen between Ki-67 expression and FIGO stage of carcinoma
Cervix.

Among SCC cervix cases with lymph node involvement,
68.4% and 31.6% showed strong positive and positive Ki-67
expression, respectively. Among SCC cervix cases without
lymph node involvement, 85.7% and 14.3% showed strong
positive and positive expression, respectively. There was no
statistical significant association between Ki-67 expression and
lymph node status in the SCC cervix. Among SCC cervix cases
with tumor size <3 cm, there was 100.0% strong positive
Ki-67 expression. Among SCC cervix cases with tumor size
more than 3 cm, 72.0% and 28.0% showed strong positive
and positive expression, respectively. There was no significant
association between Ki-67 expression and size of the tumor
in the SCC cervix.

In normal group, there was 100% negative CD44 expression.
In the HSIL group, 42.3%, 42.3%, and 15.4% showed strong
positive, positive, and weak positive CD44 expression,
respectively. In the SCC cervix group, 65.4%, 30.8%, and 3.8%
showed strong positive, positive, and weak positive expression
respectively. There was statistical significant association of
CD44 expression among three groups (P < 0.001) [Table 3].

Table 1: p16 expression comparison between normal, high
grade squamous intraepithelial lesion and carcinoma in
present study

p16 expression Count (n=26), n (%)

Normal HSIL Carcinoma cervix
Negative 26 (100.0) 8 (30.8) 0
Ambiguous 0 2(7.7) 2(7.7)
Positive 0 16 (61.5) 24 (92.3)

x?=55.69, df=4, P<0.001. HSIL=High grade squamous intraepithelial lesion

Table 2: Ki-67 expression comparison between normal, high
grade squamous intraepithelial lesion and carcinoma cervix
cases

Ki-67 expression Count (n=26), n (%)

Normal HSIL Carcinoma cervix
Negative (n=26) 26 (100.0) 0 0
Weak positive (n=9) 0 9 (34.6) 0
Positive (n=21) 0 14 (53.8) 7 (26.9)
Strong positive (n=22) 0 3 (11.5) 19 (73.1)

x?=112.45, df=6, P<0.001. HSIL=High grade squamous intraepithelial lesion

Table 3: CD44 expression comparison between normal, high
grade squamous intraepithelial lesion and carcinoma cervix
in present study

CD44 expression Count (n=26), n (%)

Normal HSIL Carcinoma
Negative (n=26) 26 (100.0) 0 0
Weak positive (n=5) 0 4 (15.4) 1(3.8)
Positive (n=19) 0 11 (42.3) 8(30.8)
Strong positive (n=28) 0 11 (42.3) 17 (65.4)

x?=83.33, df=6, P<0.001. HSIL=High grade squamous intraepithelial lesion
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In SCC cervix cases, among WDSCC, 50.0%, 42.9%, and
7.1% showed strong positive, positive, and weak positive
CD44 expression, respectively. Among MDSCC cases, 75.0%
and 25.0% showed strong positive and positive expression,
respectively. Among PDSCC cases, there was 100.0% strongly
positive CD44 expression. There was no statistical significant
association. In Stage IIA SCC cervix cases, 87.5% and 12.5%
showed strong positive and positive CD44 expression
respectively. In Stage IIB SCC cases, 58.3% and 41.7% showed
strong positive and positive expression respectively. In Stage
ITIA cases, 50.0%, 33.3%, and 16.7% showed strong positive,
positive, and weak positive expression, respectively. There
was no statistically significant association between CD44
expression and the FIGO stage of carcinoma cervix.

Among SCC cervix cases with lymph node involvement,
78.9% and 21.1% showed strong positive and positive CD44
expression, respectively. Among SCC cervix cases without
lymph node involvement, 28.6%, 57.2%, and 14.2% showed
strong positive, positive, and weak positive expression,
respectively. There was statistical significant association
between CD44 expression and lymph node status in the
SCC cervix (P = 0.032). Among SCC cervix cases with tumor
size <3 cm, there was 100.0% strongly positive CD44
expression. Among SCC cervix cases with tumor size more
than 3 cm, 64.0%, 32.0%, and 4.0% showed strong positive,
positive, and weak positive expression, respectively. There was
no significant association between CD44 expression and the
size of the tumor in the SCC cervix.

There was statistical significant (P < 0.001) positive
association between the expression of p16 versus Ki-67
among normal, HSIL, and SCC. There was statistical
significant (P < 0.001) positive association between the
expression of p16 versus CD44 among normal, HSIL and
SCC. There was statistical significant (P < 0.001) positive
association between the expression of Ki-67 versus CD44
among normal, HSIL, and SCC.

showing nuclear stain of P16 marker (P16 IHC, x100)
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DISCUSSION

Cervical cancer is the second-most common cancer among
women worldwide. It is the most commonly reported
gynecological malignancy in India and is also one of the
major cause of cancer-related morbidity."! In South India,
the prevalence of cervical cancer reported is 17.55% among
female cancer. The incidence of HR-HPV infection peaks around
25 years of age, which coincides with the peak age for sexual
activity. More than 90% of HSIL and virtually all cases of
cervical cancer are associated with HR-HPV infection.”?

In the present study, all the normal cases showed negative
p16 expression. Similar observations were made in the study
done by Izadi-Mood et al. and Sarma et al.?"?? In the present
study, 61.5% and 30.8% of HSIL cases showed block positive
and negative p16 expression respectively. These findings were
similar to the findings of Izadi-Mood et al. and Sarma et al.?"?
However, 7.7% of the HSIL cases in the present study showed
ambiguous p16 expression. In a study done by Liu et al. in 2017
on 220 CIN 2 cases, 23% showed ambiguous p16 expression.
p16 ambiguous cases were distinct form of HSIL that had an
intermediate risk of progression [Table 4].%* In the present
study, 92.3% and 7.7% of cases of SCC of cervix showed
block positive and ambiguous p16 expression, respectively.
In a study done by Izadi-Mood et al., 75%, 15%, and 10%
of the carcinoma cases showed block positive, ambiguous,
and negative p16 expression, respectively. In a similar study
done by Sarma et al., all the carcinoma cases showed strong
positive p16 expression.*? The two ambiguous positive
cases in the present study probably may be due to technical
issues [Table 5].?%2 There was statistical significant association
in the p16 expression between the normal, HSIL and SCC cervix
groups (P < 0.001). The findings in the present study were in
conjunction to the findings in the other studies as shown in
Tables 4 and 5.

In the present study, there was statistical significant association
between p16 expression and the stage of SCC of the cervix
(P = 0.027). In a study by Weng et al. and Son et al., there was
no statistical association in the expression of p16 and stage
of carcinoma (P > 0.05).***! The findings of the studies by
Mahajan and Amaro-Filho et al. were similar to the present
study, where P16 expression was maximum in Stage II than
in Stage II1.%?7 In a study by Huangfu et al. serum P16
auto-antibody levels were maximum in Stage I of cervical cancer
than in later stages and P16 was considered as one of the early
prognostic parameters. In the present study, there was no
significant association between p16 expression and histological
types. However, all cases of MDSCC and PDSCC showed block
positive expression of p16. Similar findings were reported in a
study by Huang et al., where there were no significant findings
in p16 expression among the different grades of SCC.""

In the present study, there was significant association between
p16 expression and lymph node involvement (P = 0.015).
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However, in a study by Son et al. and Weng et al., there was
no significant correlation in p16 expression with respect to
lymph node involvement.?*?! In the present study, there was no
statistical association between p16 expression and size of the
tumor (P = 0.768) similar to the by Weng et al.?* However, in
the present study, tumor of <3 cm showed 100% p16 expression.

In the present study, all the normal cases showed negative for
Ki-67 expression. Similar findings were observed in a study by
Hebbar and Murthy®! Amaro-Filho et al. in their study found
that weak Ki-67 positivity was localized in the basal layer in
34.9% of the normal cervix. This was explained by the presence
of squamous metaplastic cells and regenerative cells which
stain positive for Ki-67 immunostaining.”*” In the present study,
11.5%, 53.8%, and 34.6% of HSIL cases showed strong positive,
positive, and weak positive Ki-67 expression respectively. These
findings were similar to the findings of Hebbar and Murthy and
Agoffet al. [Table 6].2°* In the present study, 73.1% and 26.9%
of cases of SCC cases showed strong positive and positive
Ki-67 expression, respectively. Similar findings were seen in
the findings of Hebbar and Murthy, Amaro-Filho et al. and
Agoff et al. [Table 7].272°% There was a significant association
of Ki-67 expression between the normal, HSIL, and SCC cervix
groups (P < 0.001). The rising trend of Ki-67 expression from
normal to HSIL to SCC is reported in other studies as seen in
the present study [Table 2].1272%0)

There was no statistical significant association between Ki-67
expression and the grade of SCC in the present study. This
finding was similar to the findings of a study by Yu et al.”!
However, there was 100% Ki-67 expression in PDSCC in the
present study. In the present study, there was no statistical
significant association between the Ki-67 expression and stage
of SCC. Similar findings are reported by various authors.?=*!
However, Amaro-Filho et al. reported a statistical significant
association of Ki-67 immunostaining with the stage of
carcinoma.!

In the present study, there was no statistical significant
association between the Ki-67 expression and lymph node
status in the SCC cervix (P = 0.378). This was in contrast to
the findings in a study by Yu et al., which reported significant
statistical association.?" In the present study, there was no
statistical significant association between the size of the
tumor and the Ki-67 expression. Yu et al. reported significant
association of Ki-67 expression (72.7% cases) with respect to
the size of the tumor.*!!

In the present study, all the normal cases showed no
expression or weak positive expression located in the
basal layer which was interpreted as negative for CD44
expression. Similar findings were also reported in the
study by Faleiro-Rodrigues and Lopes and Steid!l et al.***! In

Table 4: p16 expression in high grade squamous intraepithelial lesion cases in present study compared with other studies

P16 expression Izadi-Mood et al., 2012,12" n (%)

Negative 2(18.2)
Ambiguous 0
Positive 9(81.8)
Number of cases 11

Sarma et al., 2017,%?2 n (%) Present study 2018, n (%)

10 (30.3) 8 (30.8)
- 2(7.7)

23 (69.7) 16 (61.5)
33 26

Table 5: p16 expression in carcinoma cervix cases in present study compared with other studies

P16 expression Izadi-Mood et al., 2012,12" n (%)

Negative 2(10.0)
Ambiguous 3(15.0)
Positive 15 (75.0)
Number of cases 20

Sarma et al., 2017, n (%) Present study (2018), n (%)

0
- 2(7.7)
26 (100.0) 24 (92.3)
26 26

Table 6: Ki-67 expression in high grade squamous intraepithelial lesion cases in present study compared with other studies

Ki-67 expression Hebbar et al., 2017, n (%)

Negative 1(5.0)
Weak positive 2(10.0)
Positive 9 (45.0)
Strong positive 8 (40.0)
Number of cases 20

Agoff et al., 2003, n (%) Present study 2018, n (%)

0 0
20 (11.3) 9 (34.6)
38 (21.3) 14 (53.8)
120 (67.4) 3 (11.5)
178 26

Table 7: Ki-67 expression in carcinoma cervix cases in present study compared with other studies

Ki-67 expression Hebbar et al., 2017,1%! n (%)

Amaro-Filho et al., 2013,?1 n (%)

Agoff et al., 2003,2% n (%) Present study 2018

Negative 0 0 0

Weak positive 0 0 0

Positive 1(17.0) 14 (17.1) 3(6.7) 7 (26.9)
Strong positive 5(83.0) 68 (82.9) 42 (93.3) 19 (73.1)
Number of cases 6 45 26
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the present study, 42.3%, 42.3%, and 15.4% of HSIL cases
showed strong positive, positive, and weak positive CD44
expression. These findings were similar to the findings of
Faleiro-Rodrigues and Lopes and Callagy et al. [Table 8].F**!
In the present study, 65.4%, 30.8%, and 3.8% of SCC of
cervix cases showed strong positive, positive, and weak
positive for CD44 expression. These findings were similar to
the findings of Faleiro-Rodrigues and Lopes and Uhl-Steidl
et al. [Table 9].%*** The cases in the HSIL group and SCC group
that are weak positivity and negative for CD44 expression can
be explained by the unstable expression of the CD44 gene
or failure of the protein to translocate and/or attach to the
cell membrane due to the absence of supporting proteins
in cases of HSIL and SCC.B* CD44 expression is reported to
be high in cervical cancer than in normal tissues and CD44
positive cells has shown increased capacity for self-renewal
in cervical cancer cell lines.F!

In the present study, no significant association was established
between the expression of CD44 and the grade of SCC.
Similar findings are reported in different studies by various
authors.’**! There was no statistical significant association

. 4 / ol ) Vit
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Figure 2: Microphotograph of squamous cell carcinoma of cervix
showing cytoplasmic stain of CD44 marker (CD44 IHC, x100)

between FIGO stage and CD44 expression in the present study.
Similar findings were reported by Uhl-Steidl et al.®®

In the present study, there was statistical significant
association between CD44 expression and lymph node
status (P = 0.032). This finding was in contrast to the
study done by Ayhan et al., which did not report significant
statistical association." However, Dasari et al. in their study
showed significant association between the serum levels of
soluble CD44 and the lymph node involvement in carcinoma
cervix. Serum soluble CD44 levels were higher in patients
with lymph node involvement.’” In the present study, there
was no statistical significant association between the size of
the tumor and the CD44 expression. Ayhan et al. and Bouda
et al. found significant statistical correlation between the
size of the tumor and CD44 expression.'®*! However in the
present study, there was 100% CD44 expression in tumor
with <3 cm which indicate expression in the early phase
of SCC of the cervix as stated in the study by Callagy et al.*?
CD44 shows high expression in radiation-resistant cervical
cancer indicating epithelial-mesenchymal transition and
predicts radiation-resistant patients in cervical cancer. CD44

Figure 3: Microphotograph of squamous cell carcinoma of cervix
showing nuclear stain of Ki67 marker (Ki67 IHC, x100)

Table 8: CD44 expression in high grade squamous intraepithelial lesion cases in present study compared with other studies

CD44 expression Callagy et al., 2000,52 n (%)

Negative 1(4.2)
Weak positive 0
Positive 5(20.8)
Strong positive 18 (75.0)
Number of cases 24

Rodrigues et al., 2004,54 n (%)

Present study 2018, n (%)

3 (5.6) 0
- 4 (15.4)
- 11 (42.3)

51 (94.4) 11 (42.3)
54 26

Table 9: CD44 expression in squamous cell carcinoma cervix cases in present case in comparison with other studies

CD44 expression Faleiro- Rodrigues et al., 2004,4 n (%)

Negative 5(19.2)
Weak positive -
Positive -
Strong positive 21 (80.8)
Number of cases 26

Uhl- Steidl et al., 1998, n (%)

Present study 2018, n (%)

0 0
14 (51.9) 1(3.8)
11 (40.7) 8 (30.8)
2(7.4) 17 (65.4)
27 26
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exhibits stem cell characteristics.”*¥! CD44 is reported to
independently predict reduced locoregional control in locally
advanced cervical cancer.”®

Limitations of this study are; small sample size, radiological
lymph node status was considered with no lymph node
sampling for histopathological evaluation, unavailability of
FIGO Stage I and IV cases, and cases were not followed.

However, in the present study, all the three markers expression
showed statistical significant positive association from normal
to HSIL to SCC showing gradual increase of expression from
normal to HSIL to SCC of cervix indicating the transformation
of normal cells to HSIL and later to cancer cells with progressive
expression of p16 marker (integration of HPV viral gene
with host gene leading to immortalized cells) also gradual
increase in expression of both Ki-67 (indicating proliferation
of immortalized cells) and CD44 (indicating role of CSCs and its
increased expression in SCC). All three markers showed 100%
expression in PDSCC cases and the P16 marker also showed
100% expression in MDSCC indicating poor prognosis in cases
showing expression of these three markers. Stage II SCC cases
showed 100% expression of p16 and CD44 expression was
maximum in Stage II compared to Stage III tumor indicating
increase in expression of these markers in evolving tumor
in initial stages. P16 and CD44 markers show maximum
expression in SCC cases with lymph node involvement
suggesting the role of these markers in lymph node metastasis
and spread of cancer. All three markers showed maximum
expression in SCC cases with <3 cm size indicating their role
in the initial phase of the disease toward the progression of the
disease. Hence, this information can be exploited for adjuvant
targeted chemotherapy in SCC cases. However, further studies
with molecular diagnosis and in larger sample size may help
in reaching a consensus.

CONCLUSION

The stem cells in cervical tissue when integrates with the
HPV viral genome (p16 marker) and acquires the property to
proliferate (Ki-67 marker) transform itself into CSCs (CD44
marker) and responsible for carcinogenesis. The expression of
P16 and CD44 increases proportionately with PDSCC, Stage II
disease, lymph node involvement and in lesions < 3 cm. These
findings can be used to assess the prognosis of SCC of the cervix
and throw light in the development of adjuvant targeted therapy.
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