Cervical Carcinoma in Shatby University Hospital and its Relation
to Human Papilloma Virus
Original

Article Hossam H. El Sokkary' and Reham Abo Elwafa’

!Department of Obsietrics and Gynecology, ’Department of Clinical and Chemical Pathology,
Faculty of Medicine, Alexandria University, Egypt

ABSTRACT

Objective: To detect human papilloma virus infections and its different genotypes in cervical cancer cases in Shatby
obstetrics and gynecology university hospital of Alexandria medical school.

Patients and Methods: An observational analytical prospective cross-sectional study was managed on 70 cervical cancer
patients collected from gyne-oncology unit in Shatby obstetrics and gynecology university hospital of Alexandria medical
school. Collection of the sample from all cases of the study for human papilloma virus testing and genotyping was done.
Result: The study was conducted on 70 cervical cancer cases, considering human papilloma virus testing of the cases,
the following results were found, 21 cases out of 70 cases (30%) were negative while 49 cases (70%) were positive.
Collectively, 45 cases (64.3%) of the study cervical cancer cases were infected by high-risk HPV types (16,18,31), 4 cases
(5,7%) by low-risk HPV types (6,11) and 21 cases (30%) were not infected.

Conclusion: The prevalence of high risk human papilloma virus positive cervical cancer cases in al Shatby Alexandria
medical school university hospital was 64.3% and 55.4% of all the present study cervical cancer cases were infected by
HPV types 16 and 18, the study assured the relationship between cervical cancer and high risk HPV especially types 16
and 18 and denoting the importance of HPV vaccination during adolescence and HPV testing as a screening test to detect
early preinvasive cervical lesion.
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INTRODUCTION induces its oncogenic properties through suppression of
retinoblastoma protein which inhibit E2F transcription

Globally, cervical cancer is the third most common factors by competing with E2F transcription factors for
genital tract cancer after endometrial and ovarian and retinoblastoma protein so the net result is increasing free
represents one of the important health problem worlds E2F transcription factors which transfers the division cycle
widely especially in developing countries!"?. Regarding of the cell to the next phase!'?. Knowing the incidence of
mortality rate, cervical cancer is the second leading cause cervical cancer cases in Egypt and in local community
of death after ovarian cancer globally®®!. Considering with high risk or low risk human papilloma virus genotypes
Egypt, cervical cancer is the 11" most frequent female infection is of great importance in prevention of this life
malignant disease aged between 15 to 45 years old™. threatening female cancer that represent an important
Considering mortality rates in Egypt from cervical health problem in Egypt and in local community by
carcinoma, the estimates state that it ranks the 12 among scheduling human papilloma virus vaccine to be one of the
the most common cause of death in Egyptian women®!. For compulsory vaccine in adolescents female and by regular
example in 2018, there were about 969 new cervical cancer routine screening for early intraepithelial cervical lesion
cases in Egypt with 631 mortality cases from the same and early invasive cervical cancer through Papanicolaou
disease which constitutes a major health problem!®l. High smear test or liquid based cytology and human papilloma

risk genotypes of human papilloma virus represent one
of the most important known cause of cervical cancer!’®.
The early protein 6 and 7 (E6,E7) of high risk genotypes
as types 16,18,31,33,etc work as an oncogenic protein®.

virus testing!'¥l. Relation of cervical cancer with other
parameters as age, gravidity, parity, contraceptive history,
medical diseases, pathological types, grades and disease

E6 protein act by degrading P53 protein which is a tumor stages in addition to frequency of human papilloma virus
suppressor protein, this action reduces the half-life of p53 infection with different . genotypes. can give important
from several hours to less than 20 minutes!"!". E7 protein knowledge about prevention, screening and management.
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OBJECTIVE

To detect human papilloma virus infections and its
different genotypes in cervical cancer cases in Shatby
obstetrics and gynecology university hospital of Alexandria
medical school.

PATIENTS AND METHODS

An observational analytical prospective cross-sectional
study was managed from July 2019 to July 2022 on 70
cervical cancer patients collected from gyne-oncology
unit in Shatby obstetrics and gynecology university
hospital of Alexandria medical school after taking a
written consent and following approval by Alexandria
medical school ingtitutional ethics committee. Inclusion
criteria included cervical cancer patients diagnosed by
histopathological examination after biopsy taking through
colposcopic guided biopsy in suspicious cervix cases with
abnormal Papanicolaou Smear (PAP smear) analyzed with
Bethesda system, wedge and punch biopsy from exophytic
cervical mass and endocervical curettage in unsatisfactory
colposcopic examination in abnormal PAP smear or in
endophytic lesion with barrel shaped cervix. Exclusion
criteria included patients with large enough exophytic
mass hiding transformation zone which is the site of
cervical smear taking for human papilloma virus testing,
patients with friable necrotic mass that shows bleeding on
touch that lead to unproper cervical smear sampling due to
its contamination with blood , pregnant patients, patients
with cervical cone biopsy(no transformation zone),
menstruating patients, or patients with abnormal uterine
bleeding at the time of cytology sample collection, vaginal
douching 2 days before sample tacking and patients using
vaginal local contraceptive cream 48 hours before sample
collection. All patients were subjected to full history taking
as age, gravidity, parity, contraceptive history, medical
disease, detailed marital history and smoking. Collection
of the sample from all cases of the study for human
papilloma virus testing and genotyping was done after
diagnostic workup and before treatment of the study cases
at any time in post-menopausal women and at mid cycles
period in premenopausal women by cervical smear using
PAP spatula and endocervical brush. Brush was used first,
it was inserted and rotated half a circle inside endocervical
canal then inserted inside Preservative Fluid contained a
watery solution of small amounts of methanol, isopropanol
and denatured ethanol followed by scraping of the cervical
transformation zone using plastic PAP spatula which was
immersed after into the preservative media. Great care was
done during cervical smear taking to not touch malignant
cervical exophytic masses to prevent bleeding and sample
contamination with blood. The specimens were sent
inside its preservative to laboratory within 24 hours after
collection and stored at room temperature or at refrigerator
with temperature (2-8°C)!'¥), Real time polymerase chain
reaction using primers of high risk genotypes as 16, 18, 31,
33, 35, 39, 45 in addition to primers of low risk genotypes

as 6 and 11 while genotyping was done through using
fluorescein -labeled target specific probe which is formed
of a nucleotide contain a reporter fluorescent dye and a
quencher dye attached. If the target DNA sequence of the
specific genotype is found after amplification by PCR, the
probe anneals with one of the primers with cleavage of
quencher dye attached and this led to increasing reporter
signal that leads to increasing sensitivity of genotypes
detection!'>!¢, Cases were subdivided into 3 groups; group
I HPV negative cases, group II low risk HPV positive cases
and group III high risk HPV positive cases which included
cases with mixed high risk and low risk HPV positive cases

Statistical Analysis

All data were collected, coded, tabulated, and
statistically analyzed of the 3 groups using IBM SPSS
statistics (Statistical Package for Social Sciences) software
version 24.0, IBM Corp., Chicago, USA. Qualitative data
were described using number and percent. Comparison
between different groups regarding categorical variables
was tested using Chi-square test. Quantitative data were
described using mean and standard deviation for normally
distributed data. For normally distributed data, comparison
between more than two population were analyzed F-test
(ANOVA) to be used. Significance test results are quoted as
two-tailed probabilities. Significance of the obtained results
was judged at the 5% level. The level of significance was
taken at P value < 0.05 is statistically significant, otherwise
is non-significant. The p-value is a statistical measure for
the probability that the results observed in a study could
have occurred by chance.

Justification of sample size

Sample size was estimated relied on a previous study
and by using Med Calc statistical software. Assuming area
under ROC to be 0.80, an alpha of 0.05 and power of study
90.0%, the beta error was 0.1. Typical advice is to reject
the null hypothesis HO if the corresponding p-value smaller
than 0.05. a minimum sample size required was 70 patients
will be required for this study.

RESULT

The study was conducted on 70 cervical cancer cases,
considering human papilloma virus testing of the cases by
real time PCR, the following results were found, 21 cases
out of 70 cases (30%) were negative (group I) while 49
cases (70%) were positive. 39 cases(55.7%) out of 49
positive cases showed infection with high risk types of
human papilloma virus distributed as follows; 23 cases
(32.8%) were infected by type 16, 9 cases (12.8%) were
infected by type 18 and 7 cases (10%) were infected by
type 31 in comparison to 4 cases (5.7%) (group II) were
infected by low risk types distributed as follows; 3 cases
(4.2%) were infected by type 6 and 1 case (1.4%) was
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infected by type 11. 6 cases (8.5%) out of 49 positive cases
showed mixed infection with different genotypes, 4 (5.7%)
of them were infected by 2 high risk types 16 and 18, 2
cases (2.8%)were infected by low and high risk types as
follows; 1 (1.4%) with type 6 and 18 and the remaining
case (1.4%) with 6,16,18.

Collectively, 45 cases (64.3%) (group III) of the study
cervical cancer cases were infected by high risk HPV
types (16,18,31), 4 cases (5,7%) by low risk HPV types
(6,11) and 21 cases (30%) were not infected denoting a
statistical significance difference between high risk HPV
positive cervical cancer cases (group III) and the other 2
groups HPV negative cervical cancer cases (group I) and
low risk HPV positive cervical cancer cases(group II)
(p=10.003) (Table 1, Figure 1).

Regarding demographic data of the study cases, a
comparison was done between HPV negative cases (group
I), high risk HPV positive cases (group III) and low risk
HPV positive cases (group II). Considering age in HPV
negative cases, it ranged from 38 to 75 years with mean
61.9 years, in low-risk HPV positive cases, it ranged
from 44 to 60 years with mean 55.5 years in comparison
to 24 to 72 years with mean 49.9 years in high-risk HPV
positive cases. There was a significance difference between
age in HPV negative cervical cancer cases and cases with
high-risk HPV positive cases (p=0.023) as the mean age
were higher in cases with negative HPV while there is no
significant difference in mean age between cases with HPV
negative and low risk HPV positive cases (p= 0.382) or
cases with low risk and high-risk positive cases(p=0.115)
(Table 2).

Considering residency in non-infected HPV cases, 17
(18%) out of 21 cases were from rural area and 4 (19%)
out of 21 were from urban area, all the 4 cases of low risk
were from rural area, in comparison to 9 cases (20%) out
of 45 cases of the high-risk positive were from rural and
36 cases (80%) were from urban. There was a statistical
significance difference between non HPV infected cases
of cervical cancer and high risk positive cervical cancer
cases as cases with high risk HPV infection showed higher
percentage in urban area than in rural area and the reverse
was true(p=0.003), the same was present between low risk
and high risk HPV positive cervical cancer cases(p=0.001)
and there was no significance difference considering
residency between cases with no HPV infection and cases
with cases with low risk HPV positive (p=0.284) (Table 2).
Regarding smoking habit.

There was a statistical significance difference between
non HPV infected cases of cervical cancer and high
risk HPV types positive cervical cancer cases as cases
with high risk infection showed higher percentage of
smoking habit than non-smoker cases (p=0.031), the
same was present between low risk and high risk HPV
types positive cervical cancer cases (p=0.031) and there

was no significance difference considering smoking habit
between cases with no HPV infection and cases with
cases with low risk HPV types positive (p=1) (Table 2).
Considering gravidity and parity, There was a statistical
significance difference between non HPV infected cases of
cervical cancer and high risk HPV types positive cervical
cancer cases as cases with high risk infection showed less
gravidity and parity than cases with no HPV infection as
p=0.001, p=0.014 respectively (Table 3) while there was
a statistical significance between low risk and high risk
HPV cases in relation to gravidity (p=0.019), this is not the
case between same groups considering parity (p=0.158)
(Table 3, Figure 2).

Again, there is no significance difference between
non infected HPV cases and low risk HPV positive cases
in relation to gravidity and parity (p=0.380, p=0.500)
respectively (Table 3, Figure 2). Regarding contraceptive
history, there was a significance difference between non
HPV infected cases of cervical cancer and high risk HPV
types positive cervical cancer cases, as cases with high
risk infection showed more using of contraception whether
intra uterine devices or oral contraceptive than non HPV
infected cases (p=0.001), the same significance difference
was present between low risk HPV positive and high
risk HPV positive types with more contraception using
with high risk HPV types (p=0.001) (Table 3). Regarding
medical disease history, there was no significant difference
between non infected HPV cases, low risk HPV positive
cases and high-risk positive HPV cases (p1=0.059, p2=
0.071, p3=0.349) respectively as shown in table 3.

Regarding clinicoradiological staging and distribution
of the cervical cancer cases in relation to non-infection
with HPV , low risk HPV positive cases and high risk HPV
positive cases were shown in table 4, considering surgical
resectability, there was a significant difference between
non HPV infected cases and high risk HPV positive types
as non HPV infected cases were 100% not resectable
advanced stage in comparison to 48.8 % of high risk HPV
types positive cases were not resectable (p=0.02), while
there was no significant difference between non infected
HPV cases and low risk HPV positive types (p=0.103) or
between low risk HPV types positive and high risk HPV
types positive cases considering the same matter (p=0.032)
as shown in (Table 4, Figure 3). Regarding pathological
types and grading in relation to HPV infection, table 5 and
figure 4 showed distribution of cases in relation to non-
infection with HPV, low risk HPV positive cases and high-
risk HPV positive cases.

Considering grading and different pathological types in
relation to non-infection with HPV, low risk HPV positive
cases and high risk HPV positive cases, there was a
statistical difference between non infected cases and cases
with high risk HPV positive types or low risk HPV positive
types regarding adenocarcinoma grade 3 or undifferentiated
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carcinoma as both types were associated with non-infected
HPV cases than in high risk HPV positive types cases or
low risk HPV positive types cases (p=0.021),(p=0.026)
respectively while in relation to Non keratinizing large

cell grade 2 or grade 3 were associated with high risk HPV
positive types cases than the other 2 groups (p=0.033),
(p=0.041) respectively as shown in (Table 5, Figure 4).

Table 1: Distribution of study cervical cancer cases according to Human papilloma virus infection and genotyping.

Human papilloma virus infection and risk types Human papilloma virus genotyping ~ Number  Percentage Total percentage P value
HPV negative cases - 21 30.0 30%
) 6 5 7.1

Low risk HPV cases 5.7%

11 1 1.4
0.003"

16 28 40.0

High risk HPV cases 18 15 214 64.3%%*
31 7 10.0

Table 2: Comparison between study cervical cancer cases regarding Human papilloma virus infection, genotyping and basic demographic

data.
Pl
Group [ Group II Group III Test P
“HPV negative cases” “n=21" “low risk HPV cases” “n=4"  “High risk HPV cases” “n=45" P value P
Age 0.382
Range 38-75 44-60 24-72 ANOVa “0.023
Mean 61.95 55.5 49.09 8.32 0‘115
SD 9.51 7.72 10.05 0.039" ’
No % No % No %
Residency 0.284
Rural 17 81.0 4 100.0 9 20.00 X*24.94 0.003"
Urban 4 19.0 0 0.0 36 80.00 0.001" 0.001"
Smoking habit 1.00
No 21 100.0 4 100.0 25 55.6 X?>8.08 “0.031
Yes 0 0.0 0 0.0 20 444 0.017 0.031"

Group I: HPV negative cases

ANOVA = ANOVA test

P1 comparison between group I and IT

Group II: low risk HPV positive cases
P was significant if < 0.05

P2 comparison between group I and I1I

Group III: high risk HPV positive cases
* Significant difference

P3 comparison between group II and 111

Table 3: Comparison between study cervical cancer cases regarding Human papilloma virus infection and genotyping in relation to

gravidity, parity, contraceptive history and medical disease.

Group | Group II Group III Test P1
“HPV negative cases” “Low risk HPV cases” “High risk HPV cases” P val P2
“n=21" “n=4" “n=45" vaiue P3
Gravidity
Range 2-11 4-7 0-12 0.380
Mean 5.19 55 3.89 Anova 16.25 0.001"
SD 1.94 1.29 2.60 0.003" 0.019"
Parity
Range 2-9 4-7 0-8 0.500
Mean 4.76 5.0 3.07 Anova 9.25 0.014"
SD 1.41 1.41 1.75 0.041" 0.158
No % No % No %
Contraceptive history
None 1 4.8 0 0.0 8 17.78 X 0.181
1UDS 19 90.5 4 100.0 11 24.44 26.70 0.001"
ocCp 1 4.8 0 0.0 26 57.78 0.001" 0.001"
Medical disease X2
None 11 52.4 1 25.0 27 60.00 2851 0.059
Hypertensive 2 9.5 0 0.0 3 6.67 0.582 0.071
Diabetic 8 38.1 3 75.0 15 33.33 ’ 0.349

Group I: HPV negative cases

ANOVA = ANOVA test

P1 comparison between group I and II

Group II: low risk HPV positive cases
P was significant if < 0.05

P2 comparison between group I and IIT

Group III: high risk HPV positive cases
* Significant difference

P3 comparison between group II and III
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Table 4: Comparison between study cervical cancer cases regarding Human papilloma virus infection and genotyping in relation to Clinico-

radiological staging and resectability.

Group 1 Group 11 Group 111
“HPV negative cases” “Low risk HPV cases”  “High risk HPV cases” Test Pl
w]™ cgmd? - P oale z
No % No % No %

Clinoco-radiological staging

3a 2 9.5 0 0 1 22

4a 0 0 1 25 1 22

1b1 0 0 0 5 11.1

162 1 48 1 25 17 37.8 251 0321

0.277

1b3 3 143 0 0 4 8.9 0211 0.165

2b 14 66.7 2 50 15 333

3b 1 4.8 0 1 2.2

3cl 0 0 0 1 22

resectability 0.103

Non resectable 21 100.0 3 75.0 23 5111 8.863 0.02*

Resectable 0 0.0 1 25.0 22 48.89 0.042* 0.032
Group I: HPV negative cases Group II: low risk HPV positive cases Group III: high risk HPV positive cases
ANOVA = ANOVA test P was significant if < 0.05 * Significant difference
P1 comparison between group I and 1T P2 comparison between group I and I1T P3 comparison between group IT and IIT

Table 5: Comparison between study cervical cancer cases regarding Human papilloma virus infection and genotyping in relation to

Pathological diagnosis.
Group I Group II Group III
) . . “HPV negative cases” “Low risk HPV cases”  “High risk HPV cases”
Pathological diagnosis “n=217 “n=4” “n=457 P value
No % No % No %
Adenocarcinoma grade 3 6 28.57 0 0.0 3 6.7 0.021"
Non keratinizing large cell SSC grade 2 4 19.05 3 75.0 29 64.4 0.033"
[,Tndlﬂ'er(.ent.lated carcinoma with focal neuroendocrine 1 476 0 0.0 0 0.0 )
differentiation
Non keratinizing large cell SSC grade 3 4 19.05 0 0.0 13 28.9 0.041"
Undifferentiated carcinoma 5 23.81 1 25.0 0 0.0 0.026"
Squamous cell carcinoma papillary variant grade 1 1 4.76 0 0.0 0 0.0 -
HUMAN PAPILLOMA VIRUS RISK TYPES Hereup ! wGreup !l uGre

c
23
=
2
High risk HPW Low risk HPV
1
0
Gravidity Parity
Fig. 1: Distribution of study cervical cancer cases according to Human Fig. 2: Comparison between study cervical cancer cases regarding
papilloma virus infection and genotyping. Human papilloma virus infection and genotyping in relation to gravidity
and parity.

Group I: HPV negative cases
Group II: low risk HPV positive cases
Group III: high risk HPV positive cases
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B Group | Group u Group

Non resectable Resectable

Resectability

Fig. 3: Comparison between study cervical cancer cases regarding Human
papilloma virus infection and genotyping in relation to resectability.
Group I: HPV negative cases

Group II: low risk HPV positive cases

Group III: high risk HPV positive cases

DISCUSSION

Cervical cancer is a major health problem, in united
states, every year about 14100 cases were diagnosed and
4280 cervical cancer cases were died"” In developing
countries the image is more worse, in 2018 a worldwide
ranking considering the 50 higher incidence countries of
cervical cancer was estimated and showed that the first 38
countries in this ranking were from Africal"® In Egypt, the
incidence is 2.3 cases for every 100000 women every year
which constitutes a great concerning situation in country
that population exceed 100 million!™.

The relation between high risk types of HPV and
pathogenesis of cervical cancer was well known through
E6 and E7 viral protein®” In this article we try to identify
this relationship between cervical cancer and HPV in our
local community by estimation human papilloma virus
infection rates and different genotypes in cervical cancer
cases of El Shatby university Alexandria medical school
hospital so we can estimate magnitude of the problem and
the importance of HPV vaccination and HPV testing as an
essential screening test with PAP smear as both procedure
can be omitted due to cost issue. The study was enrolled
on 70 cervical cancer cases and the result showed that 45
cases (64.3% of the $tudy cases) were infected by high-
risk genotypes, in comparison to 21 cases (30%) showed
no infection and 4 cases (5.7%) with low-risk types. The
result assured the importance of HPV vaccination and
HPV contesting with PAP smear.

In agreement with the present study, de Sanjose S,
Quint WG, Alemany L et al investigated the infection
of invasive cervical cancer with high risk HPV genotypes
and found that about 85% of the cases showed high risk
HPV infection and type 16 and 18 were present in 71% of
the study cases in comparison to 65.4% of the present study
cases were infected by high risk types as types 16, 18, 31
and types 16 and 18 were present in 55.4% of the study
cases. The difference between both studies may be due to
different HPV testing technique the present study used real

®Group & Group EGroup

n
=]

ok w g
"R =T < I I =]

IJ

Adenocarcinoma Non
grade 3 larg

ol

izing Undifferentiated N
C caminoma with &

inizing Undifferentisted Squamous call

carcinoma carcinoms

focal grade 3 papillary variant
neuroendocrine grade 1
differentiation

Pathological diagnosis

Fig. 4: Comparison between study cervical cancer cases regarding Human
papilloma virus infection and genotyping in relation to Pathological
diagnosis. Group I: HPV negative cases

Group II: low risk HPV positive cases

Group III: high risk HPV positive cases

time PCR on cervical smearing sample while de Sanjose S,
Quint WG, Alemany L et al used PCR testing on paraffin
embedded cervical cancer tissue to detect HPV genome
which may have different sensitivity.

Abd El-Moneim et al found a comparable result to
the present study and their results showed that 40% of the
cases were infected by high risk HPV genotypes and types
16 and 18 were present in 30% of cervical cancer cases*”
The difference between the last study and the present one
that all cases of Abd El-Moneim et al study were early
stages or preclinical stages diagnosed by coloposcopic
guided biopsy in contrast to the present study which
included clinical stages and 47 out of 70 cases (67.1%)
were unresectable.

Regarding demographic data, there was a significance
difference between age in HPV negative cervical cancer
cases and cases with high-risk HPV positive cases as the
mean age were higher in cases with negative HPV, in
agreement with the present study, Rosa Schulte-Frohlinde,
Damien Georges et al found that incidence of cervical
cancer was higher at early age in high-risk HPV infected
cervical cancer patients than in non HPV infected cases!*

In relation to residency There was a statistical
significance difference between non-HPV infected cases
of cervical cancer and high risk positive cervical cancer
cases as cases with high-risk HPV infection showed higher
percentage in urban area than in rural area, the last finding
denoting the importance of HPV testing as screening
methods of early cervical lesion in urban than in rural area
in our local community. The last result was in controversy
to other study as Zahnd, Whitney et al study that showed
high incidence of HPV related genital tract cancer than
in urban areal® The explanation of last finding that the
present study community showed lack in HPV vaccination
and HPV testing in cervical cancer in both urban and rural
area but because of high prevalence of high risk types of
HPV in urban area due to multiple marriage resulted in
high percentage of high risk HPV positive cervical cancer
cases in urban area than in rural area.
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From the previous data, the present study showed the
importance of HPV vaccination in young female adolescents
especially in urban area in study local community and to
offer a screening program to all married women that should
begin from 21 years old or after marriage whatever early to
prevent a massive lethal health problem.

CONCLUSION

The prevalence of high-risk human papilloma virus
positive cervical cancer cases in al shatby Alexandria
medical school university hospital was 64.3% and types 16
and 18 HPV genotypes infected cases constituted 55.4%
of all the present study cervical cancer cases. The study
assured the relationship between cervical cancer and high-
risk HPV especially types 16 and 18 and denoting the
importance of HPV vaccination during adolescence and
HPV testing as a screening test to detect early preinvasive
cervical lesion.

RECOMMENDATIONS

Multi randomized further studies are needed in
different local community in Egypt to detect prevalence
of high-risk HPV types in preclinical and clinical cervical
cancer lesion so we can precisely estimate the importance
of HPV vaccination and HPV testing as a screening test for
preclinical cervical neoplastic lesions.
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