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Abstract- Background: To know if the hormonal changes during pregnancy and the mode of delivery
affect HPV (human papillomavirus) infection and on cervical cytological changes concerning the rates of
persistence, progression and regression in the postpartum period following hormonal normalization.

Methods: A prospective study was carried out on 57 pregnant women who attended the Nanjing Maternity
and Child Health Care Hospital between 2015 and 2017 who were positive for cervical cytological
changes and HPV during their antenatal visits by TCT (PAP smear) and hybrid capture test2 respectively.
Initial and postpartum results of these tests were compared where the rates of persistence, progression
and regression of HPV and the cervical cytological changes were analyzed. For analysis of the results, a
control group of 57 nonpregnant patients from the gynecological department was included and followed
in this study.

Results: The postpartum evaluation of the pregnant cohort revealed a significantly higher tendency to
spontaneous regression as compared to the non-pregnant control group (59.9% versus 31.6 %,
p = 0.005) and the mode of delivery did not affect cervical cytological changes and HPV infection
(p=0.140).

Conclusion: The high regression rate suggests that in the absence of invasive disease, definite
management of abnormal cervical cytology can be carried out in the postpartum period.
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Absiracl- Background: To know if the hormonal changes
during pregnancy and the mode of delivery affect HPV (human
papillomavirus) infection and on cervical cytological changes
concerning the rates of persistence, progression and
regression in the postpartum period following hormonal
normalization.

Methods: A prospective study was carried out on 57 pregnant
women who attended the Nanjing Maternity and Child Health
Care Hospital between 2015 and 2017 who were positive for
cervical cytological changes and HPV during their antenatal
visits by TCT (PAP smear) and hybrid capture test2
respectively. Initial and postpartum results of these tests were
compared where the rates of persistence, progression and
regression of HPV and the cervical cytological changes were
analyzed. For analysis of the results, a control group of 57
nonpregnant patients from the gynecological department was
included and followed in this study.

Results: The postpartum evaluation of the pregnant cohort
revealed a significantly higher tendency to spontaneous
regression as compared to the non-pregnant control group
(59.9% versus 31.6 %, p = 0.005) and the mode of delivery did
not affect cervical cytological changes and HPV infection
(p=0.140)

Conclusion: The high regression rate suggests that in the
absence of invasive disease, definite management of
abnormal cervical cytology can be carried out in the
postpartum period.

I. BACKGROUND

PV infection is highly prevalent in sexually active
women worldwide, mostly in the non-vaccinated

females, and even among those presenting
normal cytology [1]. It is one of the most common
sexually transmitted infections in the world and most
sexually active women will be infected with HPV at least
once during their lifetime, with the majority of infections
cleared within two years [2,3]. Based on their
association with cervical cancer (CC), HPV genotypes
are classified as low-risk or high-risk [4]. High-risk (HPV)
is a small DNA tumor virus that infects the mucosal
squamous epithelium and causes various malignant
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diseases in humans, including cancers of the cervix [5].
It is well established that persistent infection with high-
risk HPV genotypes is the necessary although not a
sufficient cause of CC [6]. The involvement of other
factors, in addition to HPV, is needed to induce cervical
carcinogenesis and adequate immune response is
crucial for HPV clearance while immune deficiency
favors viral persistence and cervical cancer [7, 8]. Only
10-15% of women develop a persistent infection, which
is an important risk factor for cervical carcinogenesis [9].
HPV persistence, even for a short time, has been
associated with higher risk for cervical intra-epithelial
neoplasia, compared to women without a history of HPV
infection [10, 11]. After initial infection, HPV clearance is
very frequent in the first six months, with rates of 50-70%
per follow-up year [12, 13].

Physiological changes in immunity and other
biological parameters (for example, changes in the
levels of different hormones) during pregnancy and
postpartum may change the natural history of HPV
infection and most authors have found a reduction in
HPV positivity during the postpartum period [14]. The
aim of this study is to find out how pregnancy affects the
cervical cytological changes and the natural history of
HPV infection.

[I. MATERIALS AND METHODS

A prospective study was carried out in Nanjing
Maternity and Child Health Care Hospital from January
2015 to December 2017.

The inclusion criteria were as follows;

e Adults aged 18 to 30 years with given consent
e Pregnancy in the first 24 weeks
e Females:

i. with positive TCT (Thin prep cytology test) and HPV
positive
ii. having only one partner
ii. who do not smoke and do not indulge in alcohol or
substance abuse.

The exclusion criteria were as follows;

e Allimmunosuppressed patients

e Patients who are or were known cases of cervical
carcinoma

e Patients who had previous surgeries of the cervix
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e Females who are known to be HPV positive and
positive cervical cytology before pregnancy

All women up to 24 weeks of gestation
attending the antenatal clinic for the first time in their
pregnancy had TCT done. Here, after insertion of a
vaginal speculum, we used plastic broom to collect
material from the endocervix and this was then
immediately distributed in a buffer solution by shaking
the broom vigorously. The samples were then
transported to the Molecular Biology. Those with positive
cytological changes, that is positive PAPS smear, were
asked in their next review to do the hybrid capture test 2
for HPV testing. These patients were seen as per the
normal ANC review and no treatment was given for HPV
positivity. However, after delivery, all those patients who
were positive (ASCUS+HPV positive) were asked to
repeat the TCT and the hybrid capture test 2 to know
their status postpartum .The mode of delivery included
both normal vaginal delivery and Caesarian section
(Cs). We repeated the tests after a minimum of six
weeks, that is the puerperium, when all the hormone
levels and physiological changes during pregnancy
return back to normal. During the same period of study,
we followed a control group of 57 patients from the
gynecological department with initial positive PAP
smear( ASCUS-atypical squamous cell of undetermined
significance) and positive hybrid capture test 2(HPV
positive). The mean period for the repeat tests for both
pregnant and nonpregnant patients was 40 weeks. In
this study, regression was defined as those cases where
the first cervical cytology and HPV test was positive but
became negative after the second test. Persistence
were those cases in which both the first and the second
tests were positive. Progression were those cases which
worsened on the second test based on the cytological
findings.

We used SPSS 19.0 statistical software for
statistical analyses. p-values of <0.05 were considered
statistically significant. The impact of pregnancy and
the mode of delivery on regression persistence and
progression were assessed using the Chi-squared test.
Binary logistic regression analysis was performed to
calculate odds ratios and 95% confidence interval.

I1I. RESULTS

Within this study period, a total of 114 patients
with proven cytological changes and HPV infections
were included in the analysis. Among them, 57 were
pregnant and 57 who were nonpregnant served as the
control group. As far as the effect of the mode of
delivery is concerned, as shown in table 1, where the
vaginal delivery rate was 75.4%, the regression rate was
65.1%. For the Cs group, the regression rate was 42.9%.
Based on the p-value which was 0.140, that is >0.05,
we did not find any significant difference between the
effect of Cs and vaginal delivery on regression of HPV
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and its cytological changes. On the other hand, as
shown in table 2, in the group of pregnant women, the
overall regression rate was 59.6%, which was higher
than the regression rate in the control group that is
31.6%. Based on the chi-squared test, the p-value was
0.005 which is statistically significant and supports the
fact that pregnancy affects the regression (that is a
higher regression rate postpartum) of cervical HPV
infection and its associated cytological changes.

Table 1: Comparison of effect of mode of delivery on
HPV infection

Mode of

; Persistence | Regression | X? P
delivery
Cs 8 6 2174 | 0.140
Vaginal
delivery 15 28
Table 2: Comparison of effect of pregnancy on HPV
infection
Persistence | Progression | Regression| X? P
Pregnant 23 0 34 10.78 | 0.005
Non- 36 3 18
pregnant

Table 3: Characteristics associated with all the 114

pregnant and non-pregnant patients (multivariable
analysis)
Variables | OR Ay
Low Up
Regression 1
Persistence | 0.395 0.186 0.839

IV. DISCUSSION

The present study revealed high spontaneous
regression in pregnant women. No cases of progression
to higher grades cytological changes or invasive
disease during the postpartum follow up period was
found. These data support the opinion that once
invasive disease can be excluded by colposcopy and
CGB, definitive therapy in pregnant women can be
deferred until after delivery. The initial obstetrical
consultation provides an excellent opportunity to detect
patients with abnormal PAP smears [15, 16, 17].
Historically, women with high-grade CIN were treated by
cone biopsy during pregnancy [18, 19, 20]. Several
studies reported that cone biopsy in pregnancy is
associated with an impaired pregnancy outcome [21,
22]. Other reports showed that loop electrosurgical
excision procedures are safe during pregnancy with a
miscarriage rate <1 % [23]. Due to the low rates of
progression during pregnancy, it is nowadays accepted
that most patients may safely undergo expectant
management if an invasive disease has been ruled out
[24, 25]. Within the last decades, several authors
studied the natural history of HPV diagnosed during



pregnancy with different outcomes, shown in table 4.
The present study reports a significantly high
postpartum regression rate of HPV in the group of
pregnant patients that is 59.6%. The high regression rate
is in accordance with recent previous studies, which
report regression rates between 37 and 74 % for
pregnant women at the time of postpartum follow up
[26, 27, 28, 29, 30, 31, 32].

Table 4: Studies with reported outcomes

Author Regression (%)
Lurain [32] 77.4
Yost [26] 69.3
Viahos [27] 61.6
Paraskevaides [28] 37.5
Serati [31] 47.3

Many theories to explain these high regression
rates can be found in the recent literature and among
them most commonly the ones discussed below.
Possible biological mechanisms for this could be that
the raised levels of estrogen and progesterone during
pregnancy which bring the following changes; the
vaginal flora specifically presents an imbalance that,
together with the dampness particular to that area,
favors the development of infectious agents, including
HPV. Also, during pregnancy, there occur anatomical
modifications of the genital tract such as hypertrophy
and congestion of the cervix, which increase, and is
followed by metaplasia. The squamocolumnar junction
undergoes alterations and maintains the transformation
zone (TZ) on the exo-cervix (ectopy) for many years as a
result of which this area of immature squamous
metaplasia becomes more susceptible to the
development of HPV infections and pre-neoplastic
lesions [33]. These hormones also alter the local
immune microenvironment of the cervix and sensitize
the TZ to cervical cancer formation. The squamous
epithelium of the cervix is composed of keratinocytes
(primary target of HPV) and a type of immature dendritic
cell (DC), the Langerhans cells (LC), which are
important for the immuno-surveillance of the squamous
epithelium [34].

Estradiol and progesterone influence the APC
(antigen-presenting cell) functions of DC, with estradiol
suppressing APC function, which may be due to
decreased recruitment of DC or due to hormone-
induced TGF- production that maintains DC in an
immature state [35]. Moreover, in the transformation
zone, estradiol has a high rate of conversion to 16 alpha
hydroxyestrone [36, 37] which covalently bind and
activate ERa (Estrogen receptor alpha). ERa is
necessary for the genesis and continued growth of
cancer and its expression in stromal cells is required for
disease progression [38- 40]. The activated ERa is
assumed to bind to responsive elements within the LCR
(Long control region) and further induce E6 and E7

transcription to maintain HPV gene activity [37, 41].
Thus, it is hypothesized that both HPV and estradiol
enhance the effects of each other, either directly through
functional EREs (Estrogen responsive elements) in the
viral genome or indirectly encourage uncontrolled
cellular  proliferation, thus enhancing malignant
proliferation [42]. This synergistic combination of
estrogen and HPV is the strongest factor in such
carcinogenic transformations [38, 43-46]. Also, estrogen
has a mitogenic activity which can be amplified by viral
oncogenes [47]. It has been shown to stimulate the
proliferation of human keratinocytes by promoting the
expression of cyclin D2 and inducing G1 to S phase
progression in the cell cycle [48]. Moreover, estrogen
inhibits the oxidative stress-induced apoptosis in
keratinocytes by promoting expression of the anti-
apoptotic protein Bcl-2 [49]. It can also induce direct
DNA damage via its catechol metabolites [50] and HPV
infection has shown to considerably increase the
formation of these potentially carcinogenic estrogen
metabolites [36]. Also, there is increasing evidence that
estrogen has the property to influence the immune
system by acting on the cytokine production [51].
Estradiol has been shown to inhibit the expression of
GM-CSF in the U20S cell line through its interaction with
ERa and to decrease this production via contact with
ERB [52]

Progesterone has also been shown to act on
cytokine production to affect the immune system [51]. It
increases the production of kB, an inhibitor of NF-kB
[53] and has an inhibitory effect on GMCSF secretion
[54]. The immunosuppression caused mainly by the
increased progesterone, which is necessary for
maintaining a fetus during pregnancy, further
predisposes a woman to the acquisition and
development of lesions induced by HPV [33, 55, 56].
Researchers in molecular biology have also found an
interaction between progesterone and HPV. It is known
now that HPV 16 encodes a protein located in the region
of E 6 and E 7 reading frames that cooperates with
activated ras oncogene to transform primary cells [57].
The LCR of HPV 16 is reported to contain a
deoxyribonucleic acid sequence that enhances
response to both progesterone and glucocorticoids
thereby increasing E 6 and E 7 transcription [58]. E6
and E7 oncoproteins bind to p53 and Rb, respectively,
and surpass the host defense system [59-61]. In
pregnancy, the elevated progesterone level increases
HPV gene expression, giving rise to larger numbers of
viral copy and multiplication of virus-transformed cells
[62]. During the first trimester, there is a low immune
response to HPV, thus accounting for the higher
frequency of persistence of the virus. This deficient
response, however, undergoes an intense recovery at
the beginning of the third trimester, with reinforcement
during the postpartum period to eventually lead to
regression of the infection [63].
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Furthermore, in cervical carcinogenesis, HPV
DNA is often integrated into the host genome, leading to
the loss of E2 gene. HPV E2 is a modulator of HPV gene
expression and an inducer of apoptosis [64]. E2 and E7
proteins can induce apoptosis in transformed cells [65]
and progesterone and estrogen increase the levels of
E2 and E7-induced apoptosis [66]. However, with the
loss of E2 in HPV infection, cell proliferation might
increase [64]. Also, in the absence of E2, these
hormones have been found to be a possible risk factor
for cervical carcinogenesis by altering HPV gene
expression [67]. Other authors speculated that the
performance of multiple cervical biopsies in the
antepartum evaluation could give the appearance of
spontaneous regression [30].  Alternatively, other
studies suggested a correlation between CIN course
(cervical intraepithelial neoplasia) and mode of delivery
and found a higher rate of regression of cervical
dysplasia in association with vaginal delivery compared
with cesarean section (67 versus 13 %) [30, 68]. A
possible mechanism for this finding may be the loss of
the dysplastic cervical epithelium during cervical
ripening and the passage of the fetus through the birth
canal [28, 69]. Other studies have not reported any
differences in regression rates among patients who
delivered vaginally or by cesarean section [26, 70],
which is also the case in the present study.

Limitations of this study include

1. The limited number of cases.

2. The limited data on specific HPV subtypes have to
be recognized as a limitation of the study.

3. Also, in the group of pregnant women we did not
categorize the patients according to age. This can
be a limitation as the females aged less than 24
years are known to be more often infected with HPV
while at the same time they are known to clear the
infection more spontaneously.

4. Inter-observer variability of TCT and HPV test
results.

V. CONCLUSION

This study supports the fact that a conservative
management of HPV infection in pregnancy is safe since
it reports high regression rates and no progression after
delivery. However, this mode of management of HPV
infection during pregnancy is valid as long as an
invasive disease is ruled out.

ACKNOWLEDGEMENT

Thank you to all those who supported me in this
endeavor.

REFERENCES REFERENCES REFERENCIAS

1. Bruni L, Diaz M, Castellsagué M, Ferrer E, Bosch
FX, de Sanjosé S. Cervical Human Papillomavirus

© 2017 Global Journals Inc. (US)

10.

11.

12.

13.

Prevalence in 5 continents: meta-analysis of 1
million women with normal cytological findings. J
Infect Dis. 2010; 202: 1789-1799.

Baseman JG and Koutsky LA. The epidemiology of
human papillomavirus infections. J Clin Virol. 2005;
32 Suppl 1: S16-524.

Sawaya GF, Kulasingam S, Denberg TD, Qaseem
A, Clinical Guidelines Committee of American
College of Physicians. Cervical Cancer Screening in
Average-Risk Women: Best Practice Advice From
the Clinical Guidelines Committee of the American
College of Physicians. Ann Intern Med. 2015; 162
(12): 851-9.

Cogliano V, Baan R, Straif K, Grosse Y, Secretan B,
El Ghissassi F, WHO International Agency for
Research on Cancer. Carcinogenicity of human
papillomaviruses. Lancet Oncol. 2005; 6: 2042.
Leemans C.R., Braakhuis B.J., Brakenhoff R.H. The
molecular biology of head and neck cancer. Nat
Rev Cancer. 2011; 11: 9-22.

Munoz N, Castellsague X, de Gonzalez AB,
Gissmann L. Chapter 1: HPV in the etiology of
human cancer. Vaccine. 2006, 24 Suppl 3:
S3-1-S310.

Song SH, Lee JK, Lee NW, Saw HS, Kang JS, Lee
KW. Interferon-y (IFN-y): a possible prognostic
marker for clearance of high-risk human
papillomavirus (HPV). Gynecol Oncol. 2008; 108:
543-548.

Einstein KH, Schiller JT, Viscidi RP, Strickler HD,
Coursaget P, Tan T et al. Clinician’s guide to human
papillomavirus immunology: knowns and unknowns.
Lancet Infect Dis. 2009; 9: 347-356.

Koshiol J, Lindsay L, Pimenta JM, Poole C, Jenkins
D, Smith JS. Persistent human papillomavirus
infection and cervical neoplasia: a systematic review
and meta-analysis. Am J Epidemiol. 2008; 168:
123-137.

Naucler P, Ryd W, Tomberg S, Strand A, Wadell G,
Elfgren K et al. Human papillomavirus and
Papanicolaou tests to screen for cervical cancer. N
Engl J Med. 2007; 357: 1589-1597.

Castle PE, Rodriguez AC, Burk RD, Herrero R,
Wacholder S, Alfaro M et al. Proyecto
Epidemiolégico Guanacaste (PEG) Group. Short
term persistence of human papillomavirus and risk
of cervical precancer and cancer: population based
cohort study. BMJ. 2009; 339: b2569.

Winer RL, Hughes JP, Feng Q, Xi LF, Cherne S,
O'Reilly S et al. Early natural history of incident type-
specific human papillomavirus in newly sexually
active young women. Cancer Epidemiol Biomarkers
Prev. 2011; 20: 699-707.

Oh JK, Ju YH, Franceschi S, Quint W, Shin HR.
Acquisition of new infection and clearance of type-
specific human papillomavirus infections in female



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

students in Busan, South Korea: a follow-up study.
BMC Infect Dis. 2008; 8: 13-18.

Ziegler A, Kastner C, Chang-Claude J. Analysis of
pregnancy and other factors on detection of human
papillomavirus  (HPV) infection using eight
estimating equations for follow-up data. Statist Med.
2003; 22: 2217-2233.

Frega A, Scirpa P, Corosu R, Verrico M, Scarciglia
ML, Primieri MR, et al. Clinical management and
follow up of squamous intraepithelial cervical
lesions during pregnancy and postpartum.
Anticancer Res. 2007; 27: 2743-6.

Xavierdunior JC, Dufloth RM, do Vale DB, Tavares
TA, Zeferino LC. Highgrade squamous intraepithelial
lesions in pregnant and nonpregnant women. Eur J
Obstet Gynecol Reprod Biol. 2014; 175: 103-6.
Stonehocker J. Cervical cancer screening in
pregnancy. Obstet Gynecol Clin North Am. 2013;
40: 269-82.

Morice P, Uzan C, Gouy S, Verschraegen C,
HaieMeder C. Gynaecological cancers in
pregnancy. Lancet. 2012; 379: 558-69.

Economos K, Perez Veridiano N, Delke |, Collado
MI, Tancer MI. Abnormal cervical cytology in
pregnancy: A 17year experience. Obstet Gynecol.
1993; 81: 915-8.

Benedet JL, Selke RA, Nickerson KG. Colposcopic
evaluation of abnormal Papanicolaou smears in
pregnancy. Am J Obstet Gynecol. 1987; 157:
932-7.

Averette HE, Nasser N, Yankow SL, Little WA.
Cervical conzation in pregnancy. Analysis of 180
operations. Am J Obstet Gynecol. 1970; 106:
543-9.

Hannigan EV, Whitehouse 3rd HH, Atkinson WD,
Becker SN. Cone biopsy during pregnancy. Obstet
Gynecol. 1982; 60: 450-5.

Karrberg C, Brannstrom M, Strander B, Ladfors L,
Rédberg T. Colposcopically directed cervical biopsy
during pregnancy; minor surgical and obstetrical
complications and high rates of persitence and
regression. Acta Obstet Gynecol Scand. 2013; 92:
692-9.

Jain AG, Higgins RV, Boyle MJ. Management of
lowgrade squamous intraepithelial lesions during
pregnancy. Am J Obstet Gynecol. 1997; 177:
298-302.

Holowaty P, Miller AB, Rohan T, To T. Natural history
of dysplasia of the uterine cervix. J Natl Cancer Inst.
1999; 91: 252-8.

Yost NP, Santoso JT, Mcintire DD, lliya FA.
Postpartum regression rates of antepartum cervical
intraepithelial neoplasia Il and Il lesions. Obstet
Gynecol. 1999; 93: 359-62.

Vlahos G, Rodolakis A, Diakomanolis E, Stefanidis
K, Haidopoulos D, Abela K, et al. Conservative
Management of cervical intragpithelial neoplasia

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

(CIN 2-3) in pregnant women. Gynecol Obstet
Invest. 2002; 54: 78-81.

Paraskevaidis E, Koliopoulos G, Kalantaridou S,
Pappa L, Navrozoglou |, Zikopoulos K, et al
Management and evolution of cervical intraepithelial
neoplasia during pregnancy and postpartum. Eur J
Obstet Gynecol and Reprod Biol. 2002; 104: 67-9.
Fader AN, Alward EK, Niederhauser A, Chirico C,
Lesnock JL, Zwiesler DJ, et al. Cervical 7dysplasia
in pregnancy: a multiinstitutional evaluation. Am J
Obstet Gynecol. 2010 ; 203(2): 113. e16.

Ahdoot D, Van Nostrand KM, Nguyen NJ, Tewari
DS, Kurasaki T, DiSaia PJ, et al. The effect of route
of delivery on regression of abnormal cervical
cytologic findings in the postpartum period. Am J
Obstet Gynecol. 1998; 178: 1116-20.

Serati M, Uccella S, Laterza RM, Salvatore S,
Beretta P, Riva C, et al. Natural history of cervical
intraepithelial neoplasia during pregnancy. Acta
Obstet Gynecol. 2008; 87: 1296-300.

Lurain JR, Gallup DG. Management of abnormal
PAP smears in pregnancy. Obstet Gynecol. 1979;
53: 484-8.

Correia HS, Cornetta MCM, Gongalves AKS.
Infecgao genital pelo papilomavirus humano (HPV)
em mulheres gravidas. Rev Brasil de Genit. 2000; 1:
14-19.

Romani N, Holzmann S, Tripp CH, Koch, F,
Stoitzner P. Langerhans cells—dendritic cells of the
epidermis. APMIS. 2003; 111: 725-740.

Kenneth W. Beagley, Christine M. Gockel.
Regulation of innate and adaptive immunity by the
female sex hormones oestradiol and progesterone.
FEMS Immunology and Medical Microbiology. 2003;
38: 13-22.

Auborn KJ, Woodworth C, DiPaolo JA, Bradlow HL.
The interaction between HPV infection and estrogen
metabolism in cervical carcinogenesis. Int J Cancer.
1991; 49: 867-869.

Matos A, Castelao C, Pereira da Silva A, Alho |,
Bicho M, Medeiros R et al. Epistatic interaction of
CYP1A1 and COMT polymorphisms in cervical
cancer. Oxidative Medicine and Cellular Longevity.
2016; article 2769804.

Chung SH, Wiedmeyer K, Shai A, Korach KS,
Lambert PF. Requirement for estrogen receptor
alpha in a mouse model for human papillomavirus-
associated cervical cancer. Cancer Research. 2008;
68: 9928-9934.

Chung SH, Lambert PF. Prevention and treatment of
cervical cancer in mice using estrogen receptor
antagonists. Proc Natl Acad Sci USA. 2009; 106:
19467-19472.

Chung SH, Shin MK, Korach KS, Lambert PF.
Requirement for stromal estrogen receptor alpha in
cervical neoplasia. Horm Cancer. 2013; 4. 50-59.

© 2017 Global Journals Inc. (US)

2017

Year

(E)



2017

Year

(E)

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

De Villiers EM. Relationship between steroid
hormone  contraceptives and HPV  cervical
intraepithelial neoplasia and cervical carcinoma.
International Journal of Cancer. 2003; 103: 705-708.
Ramachandran B. Functional association of
oestrogen receptors with HPV infection in cervical
carcinogenesis. Endocrine-Related Cancer. 2017;
24: R99-R108.

Brake T, Lambert PF. Estrogen contributes to the
onset persistence and malignant progression of

cervical cancer in a human papillomavirus-
transgenic mouse model. PNAS. 2005; 102:
2490-2495.

Marks M, Gravitt PE, Gupta SB, Liaw KL, Kim E,
Tadesse A et al. The association of hormonal
contraceptive use and HPV prevalence. International
Journal of Cancer. 2011; 128: 2962-2970.

Marks MA, Gupta S, Liaw KL, Tadesse A, Kim E,
Phongnarisorn C et al. Prevalence and correlates of
HPV among women attending family-planning
clinics in Thailand. BMC Infectious Diseases. 2015;
15: 159,

Liao SF, Lee WC, Chen HC, Chuang LC, Pan MH,
Chen CJ. Baseline human papillomavirus infection
high vaginal parity and their interaction on cervical
cancer risks after a follow-up of more than 10 years.
Cancer Causes and Control. 2012; 23: 703-708.
Liehr JG. Is estradiol a genotoxic mutagenic
carcinogen? Endocr Rev. 2000; 21: 40-54.

Kanda N, Watanabe S. 17beta-estradiol stimulates
the growth of human keratinocytes by inducing
cyclin D2 expression. J Invest Dermatol. 2004; 123:
319-328.

Kanda N, Watanabe S. 17beta-estradiol inhibits
oxidative stress induced apoptosis in keratinocytes
by promoting Bcl-2 expression. J Invest Dermatol.
2003; 121: 1500-1509.

Newfield L, Bradlow HL, Sepkovic DW, Auborn K.
Estrogen metabolism and the malignant potential of
human papillomavirus immortalized keratinocytes.
Proc Soc Expt Biol Med. 1998; 217: 322-326.
McMurray RW, Ndebele K, Hardy KJ, Jenkins JK.
17-betaestradiol suppresses IL-2 and IL- 2 receptor.
Cytokine. 2001; 14: 324-333.

Brady H, Doubleday M , Gayo-Fung LM, Hickman
M, Khammungkhune S, Kois A et al. Differential
response of estrogen receptors alpha and beta to

SP500263, a novel potent selective estrogen
receptor modulator. Mol Pharmacol. 2002; 61:
562-568.

Miller L, Hunt JS. Regulation of TNF-alpha

production in activated mouse macrophages by
progesterone. J Immunol. 1998; 160: 5098-5104.

Robertson SA, Mayrhofer G, Seamark RF. Ovarian
steroid hormones regulate granulocytemacrophage
colony-stimulating factor synthesis by uterine

© 2017 Global Journals Inc. (US)

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

epithelial cells in the mouse. Biol Reprod. 1996; 54:
183-196.

Rando RF, Lindheim S, Hasty L, Sedlacek TV,
Woodland M, Eder C. Increased frequency of
detection of human papillomavirus deoxyribonucleic
acid in exfoliated cervical cells during pregnancy.
Am J Obstet Gynecol. 1989; 161: 50-55.
Armbruster-Moraes E, Toshimoto LM, Ledo E,
Zugaib M. Prevalence of 'high risk" human
papillomavirus in the lower genital tract of Brazilian
gravidas. Int J Gynaecol Obstet. 2000; 69: 223-227.
Matlaschewski G, Schneider J, Banks L, Jones N,
Murray A, Crawford L. Human papillomavirus type
16 DNA cooperates with activated ras oncogene in
transforming primary cells. EMBO J. 1987; 6: 1741.
Crook T, Storey A, Aimond N, Osborn K, Crawford
L. Human papillomavirus type 16 coorperates with
activated ras and fos oncogenes in hormone
dependent transformation of primary mouse cells.
Proc Natl Acad Sci USA. 1988; 85: 8820.

Moodley M, Moodley J, Chetty R, Herrington CS.
The role of steroid contraceptive hormones in the
pathogenesis of invasive cervical cancer: a review.
International Journal of Gynecological Cancer.
2003; 13: 103-110.

Sima N, Wang W, Kong D, Deng D, Xu Q, Zhou J,
Xu G, Meng L, LuY, Wang S, et al. RNA interference
against HPV16 E7 oncogene leads to viral E6 and
E7 suppression in cervical cancer cells and
apoptosis via upregulation of Rb and p53.
Apoptosis. 2008; 2: 273-281.

Chung SH, Franceschi S, Lambert PF.Estrogen and
ERalpha: culprits in cervical cancer? Trends in
Endocrinology and Metabolism. 2010; 21: 504-511.
Chan WK, Klock G, Bernard HU. Progesterone and
glucocorticoid response elements occur in the long
control regions of several Human papillomaviruses
involved in oncogenital neoplasia. J Virol. 1989;
63:4417.

Puig-Tintoré LM, Menendez AA, Bordoy XC, Bosch
FX, Bladé AT, Castellsague X. La infeccion por
papilomavirus, Documentos de consenso, SEGO,
Barcelona 2002, p 56.

Webster K, Parish J, Pandya M, Stern PL, Clarke
AR, Gaston K. The human papillomavirus (HPV) 16
E2 protein induces apoptosis in the absence of
other HPV proteins and via a p53- dependent
pathway. J Biol Chem. 2000; 275: 87-94.

Demeret C, Garcia-Carranca A, Thierry F.
Transcription-independent triggering of the extrinsic
pathway of apoptosis by human papillomavirus 18
E2 protein. Oncogene. 2003; 22: 168-175.

Webster K, Taylor A, Gaston, K. Oestrogen and
progesterone increase the levels of apoptosis
induced by the human papillomavirus type 16 E2
and E7 proteins. J Gen Virol. 2001; 82: 201-213.



67.

68.

69.

70.

Delvenne P, Herman L, Kholod N, Caberg JH, Herfs
M, Boniver J et al. Role of hormone cofactors in the
human papillomavirus-induced carcinogenesis of
the uterine cervix. Molecular and Cellular
Endocrinology. 2007; 264: 1-5.

Siristatidis C, Vitoratos N, Michailidis E, Syciotis C,
Panagiotopoulos N, Kassanos D, et al. The role of
the mode of delivery in the alteration of intrapartum
pathological cervical cytologic findings during the
postaprtum period. Eur J Gynecol Oncol. 2002; 23:
358-60.

Strinic T, Bukovic D, Karelovic D, Bojic L, Stipic |.
The effect of delivery on regression of abnormal
cervical cytologic findings. Coll Antropol. 2002; 26:
577-82.

Coppola A, Sorosky J, Casper R, Anderson B, Buller
RE. The clinical course of cervical carcinoma in situ
diagnosed during pregnancy. Gynecol Oncol. 1997;
67: 162-5.

© 2017 Global Journals Inc. (US)

Global Journal of Medical Resecarch ( E) Volume XVII Issue II Version I E Year 2017



