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Abstract

Background/purpose The incidence and clinical course of high-grade cervical intraepithelial lesions (CIN 2/3) are age
dependent. In CIN 3, the recommended treatment is conization, which increases the risk of cervical insufficiency or prema-
ture deliveries. But data concerning spontaneous regression of CIN 3 are rare.

Methods Between 2007 and 2017, we identified 156 women under the age of 25 with CIN 2 (23%) or CIN 3 (77%), who
had a consultation and were treated at the Colposcopy Unit, Hospital of Diisseldorf, Germany. This is a retrospective cohort
study. These patients had colposcopical follow-ups every 4—6 months. Moreover, we analyzed various parameters to predict
regression of cervical lesions in this age group.

Results Patients diagnosed with CIN 2 showed regression in 88% (n=30) and women with CIN 3 had a regression rate of
29% (n=34). Complete regression was observed in 86.7% of CIN 2 and 47.1% of CIN3. Mean time to regression was 21 M
(months) [2-70 M]. 70.9% of the patients were treated by surgery (LEEP) after persistence or progression. We identified
several predictors for regression of CIN 2/3 in young women: the regression rate of CIN2 is significantly higher than CIN 3
(p<0.001). Clearance of HPV infections had significantly higher rates of regression compared to persisting HPV infections
(»<0.001). HPV-vaccinated women showed significantly higher regression rates (p =0.009).

Conclusions These data show that an expectative close follow-up in women with CIN 3 younger than 25 is possible with
regression rates of 29% also for CIN 3. Especially in women who were HPV vaccinated and those who cleared their HPV
infection. A frequent colposcopical follow-up every 3—4 months is important for CIN 3 and every 6 months for CIN 2.

Keywords CIN 3 - Regression rate - Spontaneous regression - Conization

What does this study add to the clinical work Introduction/background

Young women, younger than 25 years, show spon-
taneous regression of CIN 3 with a regression rate
of 29.1%. An observational management should be
discussed with these patients, especially with HPV
vaccinated women who showed more often sponta-
neous regression.

Since introduction of cervical cancer screening in several,
especially high-income, countries, the incidence and mor-
tality of cervical cancer decreased markedly.

In Germany, cervical cancer screening was introduced
in 1971, offering women yearly examinations of the cer-
vix by cytology, or so-called “pap smear.” Within the last
15 years, the incidence and mortality of cervical cancer is
largely stable [1]. The average age at initial diagnosis of
invasive cervical cancer is 55 years [1].

The primary goal of secondary prevention of cervical
cancer is to discover precancerous lesions of the cervix in
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system and clears spontaneously without consequences
[3]. The lifetime probability of HPV infection in sexual
active adults is reported to be about 85-90% [3]. A per-
sistent infection with high-risk HP viruses, especially the
high-risk types 16 or 18, has a substantial risk to progress
to cervical intraepithelial lesions within months to years,
and to progress to cervical cancer within 7-15 years [4].

The course of HPV infection in squamous epithelium
is well examined:

After sexual intercourse, women may acquire an HPV
infection. Due to micro-lesions of the epithelium, the
virus particles can “reach” the basal layer of the squamous
epithelium and infect these basal cells [5]. This is called
latent infection and can last for many years.

During permissive infection, the amplification cycle of
the virus particle, including infectious descendants, takes
place in epithelium cells [5]. These cells are called koilo-
cytes. The viral reproduction cycle and the differentiation
of the epithelium are aligned to each other.

In most cases, the human immune system is able to
clear the HPV infection within 1-2 years [3].

About 10% of infected individuals do not clear the virus
and develop persistent infection: HPV persists in the squa-
mous cells and is replicated geared to the cell cycle of the
epithelium [3].

In some cases, it could lead to a transforming infection:
a turnover of normal to dysplastic or malignant cells. Risk
factors are compromised immune system, HIV infection,
smoking cigarettes and immunosuppressive medications
[6].

The precancerous lesions of squamous epithelium, or
so-called cervical intraepithelial lesions (CIN), can range
from mild (CIN 1), moderate (CIN 2) to severe (CIN 3)
lesions and carcinoma in situ. Adenocarcinoma in situ
(AIS) is the glandular precursor for invasive endocervical
adenocarcinoma.

International guidelines recommend a surgical treatment
for high-grade intraepithelial lesions (CIN 2/3) and a watch-
and-see-strategy for low-grade lesions (CIN1).

German guidelines suggest waiting up to 24 months in
cases of CIN 1 by performing colposcopy every 6 months.
CIN 2 can be monitored for at least 12 months as well. In
case of persistence or progression to CIN 3, treatment by
surgery is recommended [7].

The recommended treatment of histologically proven CIN
3 is surgery, only in young individuals a short-term observa-
tional period is possible [7].

The standard procedure is conization of the cervix uteri.
Nowadays, a loop electrosurgical conization under colpo-
scopic guidance is the gold standard (LEEP =loop electro-
surgical excision procedure). Alternative procedure is laser
conization. CIN 1-2 may also be treated by laser coagulation
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of the cervical lesion after biopsy for histology [7]. Coniza-
tions performed by cold knife are obsolete.

Specific complications are bleeding, cervical stenosis or
shortened cervix during following pregnancies with the risk
of premature rupture of membranes and preterm deliveries
[8-10].

Especially in young women who have not decided their
family planning, yet, surgical treatment should be indicated
with restriction and caution.

As regression rates in mainly CIN 2 lesions are high, it
is important to find special predictors, which can accurately
predict which lesions may regress or not.

Table 1 summarizes some studies about observational
management of CIN 2 in young women. The observed
regression rates were between 39 and 71.1%, whereas the
progression rates were about 8.3-16.6% [11-14].

The discrepancy in results may be explained by several
factors:

In most studies focused on the regression rates, there was
no differentiation between the CIN 2 and the CIN 3 group.
Furthermore, p 16 immunohistochemistry was not per-
formed. This can lead to misleading results in histology, as
inflammation was misinterpreted as dysplasia in some cases.

In many studies, there were only a restricted number of
patients, which makes it even more difficult to determine the
numbers of regressions in an appropriate way.

Taken all together, regression rates and their appropri-
ate predictors have to been analyzed in an accurate way to
find out whether a conservative approach with short-term
controls may be safe in young women and could help to
avoid unnecessary surgery to preserve the cervix and reduce
pregnancy complications.

Patients and methods
This is a retrospective cohort study.
Table 1 Studies about observational management of CIN 2 in young

women, regression and progression rates during their observation
period

Author, year n (women Regression Progression rate
with CIN rate
2<25])/%<211))
Fuchs K, 40 39% 8,3%
2007*
Munro A, 924 59.5% 16.4%
2016
Loopik DL, 211 71.1% 16.6%
2016
Moscicki AB, 95 68% 15%
2010

*Women with CIN2 < 21 years
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Patient cohort

After ethical approval, we searched the in-house medical
record database to identify patients younger than 25 years
who had received a colposcopic and histologically verified
diagnosis of CIN 2 or 3 between 2007 and 2017 at the Col-
poscopy Unit, Department of Obstetrics and Gynecology,
University Hospital of Diisseldorf, Germany. We excluded
histologically proven Adeno Ca in situ.

The patients had follow-ups with colposcopy, repeated
Pap smear and HPV testing if indicated every 3—6 months
to identify regression, persistence or progression of their
cervical lesion. Moreover, we analyzed various parameters
to predict regression of cervical lesions in this age group
(<25 years).

The following parameters were documented and analyzed
from each patient if available:

e Age at the time of initial diagnosis

e Cervical cytology result (PAP smear result)

e Date of first and the following biopsies and histologically
result of each biopsy

e HPV status and classification as low-risk or high-risk
types, including HPV typing

e Immunohistochemistry with KI67 and pl16INK4a bio-
markers

e HPYV vaccination (before or after first intercourse?) and

history of HPV infections

BMI

Smoker/non-smoker

Family history of cancers

Immunodeficiency

Genital co-infection and therapy

Current medications, including birth control pills

Gynecological history, including recent pregnancies,

births, methods of contraception

e History of gynecological surgery

If a surgical treatment of CIN was needed, the following
parameters were collected:

e Date of surgery

e Histologically report of grade of CIN, size, and margins

e The time of surgery distributed in direct vs. secondary
direct: surgery within 3 months after initial diagnosis vs.
secondary: an extended control interval with consecutive
surgery in case of missing regression.

The follow-ups were scheduled every 3—4 months for CIN
3 and every 6 months for CIN 2.

All cytology, HPV testing, and histological examinations
as well as immunohistochemistry had been performed at the

local institute of Cytology and Pathology, University Hospi-
tal of Diisseldorf, Germany.

Statistical analysis

All statistical analyses were performed using the program
SPSS Statistics 25 (IBM Corp., Armonk, NY, USA). Cat-
egorical data were compared using the Pearson y2 test, while
continuous data were compared using the student -test.
P <0.05 was considered statistically significant.

Binary logistic regression analysis was used to analyze
different predictors for regression.

Ethical approval and consent to participate

Ethical approval was obtained from the ethics committee at
the University Hospital Diisseldorf, Germany. All patients
were informed about the treatment/follow-up options and
written consent was obtained from all the women.

Results
Patient cohort

Between 2007 and 2017, we identified 156 women younger
than 25 with histologically confirmed CIN 2 or CIN 3 who
had a consultation and were treated at the Colposcopy Unit,
Department of Obstetrics and Gynecology, University Hos-
pital of Diisseldorf, Germany.

For data analyses, five patients had to be excluded
because of missing follow-ups.

At the first visit, colposcopy with photo documentation
and cervical tissue biopsy was performed to confirm high-
grade lesion (CIN 2 or 3), including pap smear and HPV
testing if not a recent result was available from the referring
outpatient clinic.

During the close follow-up visits, colposcopy and cytol-
ogy were repeated. If regression or progressive disease was
suspected in comparison to the preceding/the initial diagno-
sis, cervical biopsy was repeated. If indicated HPV testing
was repeated after an at least 6-month time interval.

Regression of CIN was diagnosed by colposcopy and
confirmed by either cervical biopsy or by analyzing the cone
specimen, if a LEEP was performed.

The median age was 21 years (range 15-25 years,
n=151). In total, 34 patients (22.5%) had the diagnosis of
CIN 2 by performing a biopsy of the cervix under colpo-
scopic guidance, whereas 77.5% (n=117) had a histologi-
cally proven CIN 3. In 19 cases, the histology was docu-
mented as “CIN 2 to CIN 37, so these cases were analyzed
in the group of CIN 3.
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HPV status/testing

HPYV testing was performed using the Digene Hybrid capture
test system (Qiagen) or the Cobas HPV Test (Roche). In
total, 99.3% of the women were tested HPV DNA positive.
HPYV infection with one of the high-risk HPV type was found
in 97 patients (64.2%) and 28 patients (18.5%) had multiple
infection with several low-risk and high-risk HPV types, 4
patients (2.6%) were infected by a low-risk type only, and
in 13.9% (n=21), there was just recorded “HPV DNA posi-
tive” without specification of low-or high-risk type. One
patient (0.7%) was tested HPV DNA negative.

Indication for secondary surgery

If there was no regression of CIN 3, or long-term persistence
or progression of CIN 2, secondary surgical treatment by
LEEP was indicated.

The time between diagnosis of cervical dysplasia and
consecutive surgery by LEEP was different case by case and
is part of the following analysis (see below).

We distinguish between complete regression to normal
cervical tissue or partial regression to CIN 1 or CIN 2 (in
CIN 3, respectively).

70.9% of the patients (n=107) underwent surgery. Indi-
cation of surgical treatment was a persistent CIN 3 in 101
cases (94.4%), and 6 patients (5.6%) had a persisting CIN 2.

In these six cases of CIN 2, there was no regression for
25.85 months in average (range: 2.6-26 months), so the
LEEP was indicated/or strong patients’ wish. None of them
had progression to CIN 3.

The final histopathological diagnosis of the cone speci-
men showed a regression in two of the six patients with
preoperatively persisting CIN 2 for several years (3.4 years
and 5.8 years).

Time period between diagnosis and surgical
treatment

A quarter of the patients with CIN 3 (27.1%, n=29) and
one patient with CIN 2 underwent surgery without “wait
and see” within three months after diagnosis (wish of
patient, refusal to wait). The majority of LEEPs due to CIN
3 (72.9%, n="18) were performed after a period of expecta-
tive strategy.

The time lapse for “wait and see” until surgical treat-
ment ranges for CIN 2 from 3.48 to 69.32 months; (aver-
age 30.5 months) and for CIN 3 from 0.23 to 74.38 months
(average 14.52 months), see Fig. 1.
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Progression or regression during “wait and see “?

In total, we observed regression of dysplasia in 42.4% of the
patients (n=64).

Almost a third of these patients younger than 25 years
(27.8%, n=42) showed a complete regression of CIN 2 or
CIN 3.

Patients with CIN 2 had in 12% (n=4) a persisting dis-
ease with no regression and no progression (Fig. 2). There-
fore, in 88% (n=30) of the cases, we observed a regression
in severity of dysplasia: four patients (12%) had a partial
regression to CIN 1 and 76% (n=26) had a complete regres-
sion during the “wait and see” period.

Patients with high-grade dysplasia, CIN 3, had in 71%
(n=83) persisting disease within the follow-up period
without progression or regression (Fig. 2). There was
no patient developing invasive disease in the follow-up
period. A complete regression of the CIN 3 to normal cer-
vical tissue was diagnosed in 16 cases (14%), a partial
regression to CIN 1 in 10 cases (9%) and to CIN 2 in 8
cases (7%), see Fig. 2. Therefore, the overall regression
rate in CIN 3 was 29.1% (34/117).

In total in our study, patients with initial diagnosis of
CIN 2 showed partial or complete regression of cervical
dysplasia in 88% (n=130). Patients with CIN 3 had a par-
tial or complete regression rate of 29.1% (n=734).

Taken together, the rate of complete spontaneous
regression of CIN 2/3 in women younger than 25 years
was (27.8%, n=42).
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Fig.1 Time periods between diagnosis of CIN 2 or 3 until date of
surgical treatment between 2007 and 2018 (n=107)
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Fig.2 Diagnoses at the end of 80%
“wait and see” period/in post-
operative specimen for initial 70%

diagnosis of CIN 2 (n=34) and

CIN 3 (n=117)
60%

50%
40%
30%
20%

10%

CIN 2

M no regression

Time period between initial diagnosis
and regression (partial and complete)

The time period between initial diagnosis of CIN 2/3 and
the diagnosis of regression of the cervical dysplasia varied
between < 3 months and up to more than 5 years.

But, the majority of the patients who show regression
(partial and complete) in dysplasia stage, we diagnosed the
changes within the first 2 years: 70% (n=21) of CIN 2 cases
and 68% (n=23) of CIN 3 cases (Fig. 3). After 3 years,
5 more patients of CIN 2 (16.7%) and 6 more of CIN 3
(17.6%) showed improved or normal results of cervical
examination (pap, biopsy, colposcopy, HPV DNA testing).

Thus, regarding all patients with diagnosis of CIN 2,
we recognized a regression of dysplasia in 21/34 cases

Fig.3 Time period between 60%
initial diagnosis and regression

(partial and complete) for CIN 2

(n=34) and CIN 3 (n=117) 50%

40%
30%
20%
10%

0%
<05y 05-1y

CIN 3

W complete regression CIN 1 CIN 2

(61.7%) within 2 years. The spontaneous regression of CIN3
was lower: within 2 years, 23/117 cases (19.6%) showed
improvement of their cervical dysplasia and 29/117 (24.8%)
within 3 years.

Prediction of regression of CIN 2 and CIN 3
HPV vaccination
33 of 151 patients had prior HPV vaccination. Patients with-

out a vaccination (n=118) showed in 36.4% a regression
(n=43) and no regression in 63.6% (n=75), see Fig. 4.

1-2y 2-3y
CIN 2 CIN 3
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The patients who got vaccinated against HPV before first
sexual intercourse (n=8) had the best results: 87.5% (n=7)
had regressive results (Fig. 4).

Meanwhile, only 4 of 12 patients (33%) who got vac-
cinated after the first sexual intercourse had a spontaneous
regression of their high-grade lesion (CIN 2 or 3). For 13
patients, the timeline of HPV vaccination and first sexual
contact was unclear or not well documented. But, 76.9%
(n=10) of these HPV-vaccinated patients also showed a
regression.

In conclusion, after HPV vaccination at any time,
the chance of regression of CIN 2 or 3 is significantly
higher compared to the patients without HPV vaccination
(p=0.009).

Clearance of HPV infection

The clearance of HPV high-risk infection significantly pre-
dicts the regression of severe cervical dysplasia, p <0.001.
Patients with HPV clearance (n=34) showed a regression
of cervical dysplasia in 79.4% of the cases (n=24). Those
patients without HPV clearance during observation time
(n=113) developed regressive cervical disease in only
29.2% (n=33).

Initial diagnosis/histology and regressive disease

As described above, the regression rate for initial diagnosis
of CIN 2 (88.2%, n=30) was significantly higher than in
patients with CIN 3 (29.1%, n=34; p=0.0002).

Therefore, the diagnosis of CIN 2 has a significantly
higher prediction of developing a regression of cervical
dysplasia compared to initial diagnosis of CIN 3 (p <0.001,
OR=0.06 [95% KI: 0.02; 0.17]).

Fig.4 Regression of CIN 2 and
3 depending on time of HPV
vaccination (n=151)
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70%
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10%

0%
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Smoking

In this cohort, 75 patients were cigarette smokers and 76
non-smokers. A spontaneous regression of CIN 2 or 3 was
seen in 38.7% (n=29) of the smoker and 46.1% (n=35) of
non-smoker. In our study of young women (<25 years of
age), smoking is not a predictor of regression of CIN 2 or 3,
p=0.359, OR=0.74 [95% KI: 0.38; 1.41].

Contraception

There was no significant correlation between the hormo-
nal contraception and the prediction of CIN 2/3 regression,
p=0.483, OR=0.78 [95% KI: 0.39; 1.55].

BMI (body mass index)

There was no significant correlation between BMI of the
patients and regression of cervical dysplasia (p =0.761). In
this cohort, the regression rate of normal weight patients
(BMI 18.5-24.9 kg/qm) was 40.2% (n=47), of under-
weight (BMI < 18.5 kg/qm) 52.9% (n=17), of overweight
(BMI=25-29.9 kg/qm) 46.2% (n=13) and of patients with
adiposity (BMI>30 kg/qm) 33.3% (n=3).

Discussion

Nowadays, most of the women younger 25 years have not
decided their family planning, yet. Therefore, uterine surgery
such as loop conizations should be recommended restric-
tively and cautiously. Thus, “watch and wait” strategies for
cervical dysplasia especially in young women need to be
discussed.

Hno regression regression

before sexual activity
(n=33)

after sexual activity
(n=12)

unclear (before OR after)
sexual activity (n=13)
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So far, there are only a few data available about regression
rates, progression rates and times of observation periods for
CIN 3 in the young age group, in contrast to several studies
concerning regression rates in CIN 2.

The regression rates in CIN 2 lesions in previous studies
vary from 39 to 71% (see Table 1), whereas in CIN 3 lesions,
the rates vary from 1.3 to 38% [11-18].

A large Australian retrospective cohort study published
by Munro et al. 2016 analyzed conservative management
of 924 Western Australian women aged 18-24 years diag-
nosed with CIN2 on cervical biopsy [12]. In their cohort, the
2-year regression rate for CIN2 was 59.5% and the progres-
sion rate was 16.4% (CIN 3 and AIS). None of the women
progressed to invasive cancer.

In the same year, Loopik et al. published another ret-
rospective cohort study (n=211) of women younger than
25 years with CIN2 managed conservatively [13]. The
regression rate was even better with 71.1%) showed regres-
sion, and 16.6% of the young women progressed (no cancer),
with a median follow-up of 15.1 months. Smoking was a risk
factor for progression (hazard ratio 2.40, p =0.006).

A prospective study by Moscicki et al. examined the
progression and regression including risk factors of young
women (13-24 years) and CIN 2, n=95 [14]. They found a
2-year regression rate of 63% and 68% after 3-year follow-
up. The progression to CIN 3 was 15% and similar to the
above studies. Non-progression and regression were asso-
ciated with non-persistence of HPV infection (hazard ratio
0.40; 95% CI 0.22-0.72) or oral contraceptive use (hazard
ratio 0.85; 95% CI1 0.75-0.97).

Another small cohort study evaluated regression rates
among adolescents (aged < or=21) with CIN2 and managed
expectantly [11]. 36 young women could be followed con-
servatively and regression after a median follow-up time of
378 days was documented in 14 (39%). The authors defined
regression as complete regression to normal cytology and
biopsy/colposcopy. 19 patients had a CIN 1 or mildly abnor-
mal cytology results and only 3 patients developed a per-
sistence or progression. Therefore, in total, 92% of women
younger than 21 and CIN 2 had regressive results during
conservative management.

In our cohort study of 151 cases, the regression rate of
CIN 2 was 88% (n=30) and even 76% (n=26) for complete
regression, which is higher than the published data so far,
and without any case of progression during the observa-
tion period of up to 5 years. Reasons for these might be a
very high standard and experience of the examiners at our
colposcopy unit and good education and reassurance to the
patients that the expectative management is safe, and they
have a good chance to clear their HPV infection/lesion.

For CIN 3, little conclusive data are available—the pub-
lished regression rates vary between 1.3 and 38% [15-18].
In our cohort, 29% of the patients younger than 25 years

(n=34) developed regressive results after an observation
period of up 5 years, and even 14% (n=16) had complete
regression of cervical dysplasia. We encountered no case of
progression and of invasive disease during observation time.

Motamedi et al. published 2015 a retrospective analysis
of 635 cases with CIN 3. Their regression rate of CIN 3 was
1.3% (n=38). But, they detected 12 invasive carcinomas after
conization in the cone tissue. Therefore, the rate of unde-
tected cervical cancer was higher than the regression rate
and they concluded that observational management of CIN
3 is not justifiable [15]. It should be noted that in this study,
the median women’s age was 32 years, and there is no age-
related analysis concerning regression rate in the younger
age group available.

Moreover, many studies did not distinguish between CIN
2 and CIN 3. Often, they did not use immunohistochemistry
for histological diagnoses, which might cause mistakes in
classification. We must remark, in our cohort also 19 cases
could not be distinguished between CIN 2 or 3, so we treated
them as CIN 3. One cannot rule out the possibility that the
patients “just” had a CIN 2, so the rates might be biased.

Munk et al. documented a regression rate of CIN 2-3
from 5% after 9 weeks observation up to 38% for a longer
period but had a small sample size of 61 patients in total
[16].

The aim of the study was to evaluate the hypothesis that
“curative” punch biopsies are the reason for CIN 3 regres-
sion. With a rising regression rate by longer observation
periods and regression despite positive resection margins
of the cervical biopsies, they could disprove this hypothesis.

A meta-analysis done by Zhang et al. found regression
rates for CIN 2 of 50.85% and of 36.31% for a group of
CIN 2/3 (without differentiation of those) [17]. The median
age was 28.23 years. Therefore, the trend of these results
matches with our regression rates and confirm our data quite
nicely.

Nonetheless, our results also show that the chance of
regression of CIN 2 is much higher than CIN 3 (p <0.001).
CIN2 are less aggressive and rarely end in cervical cancer,
so it has a much higher chance to regress spontaneously
[18]. In our hands, young women with CIN 2 never get the
indication for surgery right away but always are treated
observationally, to the point that in our hands, immediate
resection of CIN 2 in young women without risk factors
is considered unnecessary surgical treatment. Based on the
results of this study in our institution, also CIN 3 can be
managed observationally in young women without any risk
factors and informed consent, because the rate of regression
in a third of those women is quite high and justifies the “wait
and control” management. The reliability of the women and
short-term follow-up examinations are precondition for this
kind of management.
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Looking at the time interval for regression, the retrospec-
tive cohort study published by Munro et al. 2016, (n=924)
evaluated a regression rate of CIN 2 of 59.5% within 2 years.
These results perfectly match with our findings: we exploited
aregression of CIN 2 in 61.7% (n=21) of our cases within
2 years [12].

Lee et al. 2018 also analyzed the outcomes of conserva-
tive management of CIN 2 and 3 in young women and found
regression rate (partial and complete) of CIN 2 of 74.7%
(n="74), which is a just a bit lower than the regression rate of
88% in our cohort [19]. The median time to regression was
10.8 months. In this study, the regression rate for CIN 3 was
21.6% (n=11), but the median time to regression was not
reached. In our study, the spontaneous regression of CIN3
was quite similar with 19.6% within 2 years (n=23) and
24.8% within 3 years (n=29).

To summarize, for young patients with CIN3 without
any risk factors, an observation period should be recom-
mended with informed consent of the patient. But for this
conservative management, mechanisms are necessary to
ensure that these women return to their follow-up, at least
every 3—6 months.

Due to small sample sizes of published data to this point,
larger studies are still required.

HPV vaccination

We recognized that HPV vaccination at any time increases
the chance of regression of CIN 2 or 3 significantly
compared to the patients without any HPV vaccination
(p=0.009, Fig. 4).

The most effective time point of HPV vaccination regard-
ing regression of cervical dysplasia was before initiation of
sexual intercourse [(regression rate of 87.5% (n="7)].

This is just one reason to recommend HPV vaccination at
the age of 9-14 years to girls and boys as per many guide-
lines, e.g., the German guideline does [7]. The viral protec-
tion is up to 100% if the girls got vaccinated before sexual
intercourse [20].

Different studies demonstrated the high effectiveness of
the HPV vaccine in very young women regarding prevention
of CIN 2+[20, 21].

But even after first sexual contact, the HPV vaccination
is effective [22]. HPV infections can also appear to be the
result of new exposure or reactivation of latent HPV infec-
tion that was previously undetectable [23].

Since the current HPV vaccine protects against 9 different
high-risk HPV types and HPV 6/11 and it is very unlikely to
get exposed to multiple HPV types at once, the vaccination
will achieve a broader protection anyway [24].

Based on these data, the FDA extended the recommen-
dation of HPV vaccination for any women younger than
45 years [25].

@ Springer

Moreover, several studies could show that HPV vaccina-
tion after conization is also effective to reduce the recurrence
of CIN 2+[26-31].

Contraception

The role of oral hormonal contraception in developing HPV-
related cervical dysplasia is controversial. We did not find
any correlation between oral contraception and the predic-
tion of CIN 2/3.

Syrjanen et al. as well as Longatto-Filho et al. showed
that oral contraceptives are not an independent risk factor
for CIN or HPV infections [32, 33].

On the contrary, Oh HY et al. did find evidence that
development of CIN 2/3 is higher in women taking oral
contraceptives (independent of the duration of intake) [34].

A metanalysis published by Asthana et al. 2020 also
concluded higher risk of invasive cervical cancer (Adeno-
carcinoma OR of 1.77 (95% CI 1.4, 2.24), squamous cell
carcinoma 1.29 (95% CI 1.18, 1.42) and carcinoma in situ
1.7 (95% CI 1.18, 2.44)) [35].

Moreover, concerning invasive cervical cancer, com-
bined oral contraceptives are classified by the International
Agency for Research on Cancer as a cause of cervical cancer
[36]. They analyzed 24 epidemiological studies that showed
an increased relative risk for long-term combined oral con-
traceptives users for cervical cancer.

However, the correlation between oral hormonal contra-
ception and development of HPV-related dysplasia is still
controversial and complex to answer. Prospective studies
were desirable to answer this question in detail.

Conclusion

In total, the regression rate (partial and complete) for CIN
2 was 88.2% (n=30) and significantly higher than the
regression rate (partial and complete) for CIN 3 with 29.1%
(n=34), (p=0.0002).

Within 2 years of a “wait and see” approach, 70% (n=21)
of CIN 2 and 68% (n=23) of CIN 3 showed either a partial
or even complete regression. None of the patients in this
cohort (n=151) developed progression of cervical dysplasia
or even progressed to cervical cancer.

This allows us to prolong the observation period and the
follow-up interval in patients with initial diagnosis of CIN
2 younger than 25 years, in order to reduce the necessity of
surgical treatment of the uterine cervix. We suggest a fol-
low-up including colposcopy + biopsy to be repeated every
6 months for 2 years.

Moreover, we should check the indication for immediate
surgical treatment in women with initial diagnosis of CIN
3 without any risk factors and being younger than 25 years.
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The observational strategy is justified for at least one year
under close supervision by an expert team with colpos-
copy + biopsy/HPV testing if needed every 3—4 months.

To predict the regression of CIN 2 and 3 in patients
younger than 25 years while “wait and see”, we found three
significant factors: the initial histological diagnosis (CIN
2 or 3), the clearance of HPV infection and prior HPV
vaccination.

We should also add the repetition of HPV high-risk test-
ing at the follow-up examinations to determine potential
HPV clearance.

Larger prospective cohort studies or case—control stud-
ies to examine the spontaneous regression rates of severe
cervical dysplasia are needed, including data about progres-
sion rates. Furthermore, increasing vaccination rates of HPV
might influence the regression rates. These data are impor-
tant for comprehensive patient information.
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