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The benefits of cytology-based cervical cancer screening programs in reducing morbidity and mortality are well

recognized. Especially, overtreatment of human papillomavirus (HPV) high-risk positive early dysplastic lesions

may have a negative impact on reproductive outcomes for fertile women. To optimize the clinical management an

objective standard is needed to distinguish precancer that requires treatment, from spontaneously resolving HPV

infections. In the current study, we examined the prognostic relevance of HPV-L1 capsid protein analysis with

Cytoactiv in an international prospective multicenter study including 908 HPV high-risk positive early dysplastic

lesions (LSIL/HSIL) during a follow-up period of 54 months. The clinical end points of the study were

histologically confirmed CIN3þ as progression, CIN1/2 for stable disease and repeated negative Pap smears as

spontaneous clinical remission. The difference of the clinical outcome of HPV-L1-negative and HPV-L1-positive

cases was statistically highly significant (P-valueo0.0001) independent of the classification as mild dysplasia

(LSIL) and moderate dysplasia (HSIL). Of the HPV-L1-negative HPV high-risk positive mild/moderate dysplasias

84% progressed to CIN3, as compared with only 20% of the HPV-L1-positive cases. The data from our study show

that HPV-L1 detection allows to identify transient HPV infections and precancerous lesions within the group of

HPV high-risk positive early dysplastic lesions. The high progression rate of HPV-L1-negative mild and moderate

dysplasia emphasizes the precancerous nature of these lesions. A close follow-up with colposcopy and

histological evaluation is advisable and removal of these lesions should be considered. The low malignant

potential of HPV-L1-positive cases, however, indicates transient HPV infection, justifying a watch and wait

strategy with cytological follow-up, thus preventing overtreatment especially for women in their reproductive age.
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The benefits of cervical cancer screening programs
in reducing morbidity and mortality are well
accepted.1 On the other hand the harms related to
the benefits in particular overtreatment of fertile
women only recently started to receive appropriate
attention.2,3

One of the major problems of cervical cancer
screening programs is the lack of an objective test to
distinguish a transient human papillomavirus (HPV)
infection from true precancer among HPV high-risk
positive early dysplastic lesions.
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As a consequence invasive procedures such as
colposcopy, biopsy and conisations are being per-
formed too frequently, with high costs and poten-
tially negative impact on reproductive outcomes,
including preterm delivery and low-birth-weight
infants with related risks for disabilities.4

To improve women’s and children’s quality of life
and save health care resources it would be most
useful to have prognostic markers to distinguish
patients who will experience progression of an early
precursor lesion to cancer from those who will not.5

Data from the ASCUS-LSILTriage Study confirmed
that HPV high-risk DNA testing is not a useful triage
strategy in low-grade SIL (LSIL) cases,6 and that it is
still unpredictable by morphology alone whether
CIN2 represents histological low-grade or high-grade
lesion.7 Therefore, to optimize the clinical manage-
ment specific tests are needed to identify women
who are at risk for progressive lesions.8

Even with the vaccination era rising, HPV will
remain a major global health burden. Worldwide
Cervical cancer is the third most common cancer in
women, and the seventh overall, with an estimated
530 000 new cases in 2008. Northern America (USA,
Canada) and Europe contributes 75 000 of these
cases and medical follow-up is recommended for
B7 million women with abnormal Pap smears.9

Different reporting systems are used for Pap smear
diagnosis. Besides the original WHO classification,10

The Bethesda System11 is internationally accepted
for cervical cytology. In Germany, the Munich
Nomenclature II is being recommended,12 which
puts mild and moderate dysplasia in the group IIID
with recommendation for active surveillance
including cytological follow-up and colposcopy.

Germany’s watchfull waiting strategy offers the
opportunity to investigate the clinical outcome of
cytologically detected moderate dysplasia, the cyto-
logical equivalent of CIN2. This is being considered
a reasonable approach as, independent of the
reporting system, only 10% of the mild and 20%
of the moderate dysplastic lesions develop CIN3þ
lesions, but most of them regress spontaneously.13,14

Despite this conservative recommendation in the
Munich Nomenclature, conisation was one of the
most common surgical procedures performed in
women of fertile age in Germany during 2010,
accounting for more than 50 000 cases.15

With the introduction of the prophylactic HPV
vaccines the immunological properties of the L1 capsid
protein, one of eight known HPV-specific proteins, has
been intensively investigated mainly focusing on anti-
body levels and their protective properties.

In addition, several initial retrospective and pro-
spective singlecenter studies with smaller sample
sizes and shorter follow-up periodes in Germany,
Denmark, Italy and South Korea used HPV L1 capsid
protein detection with Cytoactiv to predict the
clinical outcome of CIN1 lesions and early dysplastic
lesions in combination with p16 or HPV high-risk
DNA tests.16–22

Materials and methods

Patients and Design

For this prospective international multicenter study
six centers located in Basel (Switzerland), Bolzano
(Italy), Cologne, Einbeck, Erlangen and Salzgitter
Bad (Germany) recruited in 2007 randomly selected
cases of HIV negative, non-pregnant, non HPV L1
vaccinated women reported as LSIL or moderate
(HSIL) dysplasia.

The Pap smears were independently classified
by two local investigators and a centralized review
of all cases was performed by a reference cytopathol-
ogist, HG.

For conventional Pap smears the cells were
transferred onto the glass slides and the remaining
cells within the brush were used for HPV DNA
analysis. For the preparation of ThinPrep and
SurePath slides the brush was transferred into the
corresponding preservative fluid. After the prepara-
tion of the slides for Pap smear diagnosis, the
residual cells within the vials were used for HPV
DNA analysis.

HPV high-risk association was confirmed with the
Hybrid Capture II test (Digene/Qiagen, Hilden,
Germany) or a PCR using the MY09/MY11 and
GP5þ /GP6þ primer sets.23 The amplification
products were confirmed by DNA sequencing.

The study protocol was approved by the institu-
tional review board of the University Hospital
Erlangen (ethics committee/number 3771). Written
informed consent from the patients was not neces-
sary as the samples were received and analyzed
anonymously and patients were treated in accor-
dance to the national guidelines in Germany,
Switzerland and Italy with cytological follow-up
and colposcopy and/or punch biopsies for histolo-
gical verification.

Follow-up smears were taken in intervals of 3–6
month or annually, after the first negative smear for
intraepithelial lesions. A conisation for treatment
was performed if clinically indicated, and with the
patient’s consent.

Owing to the presumed critical importance of
immunological reactions any invasive procedure that
may be able to induce an immunological reaction was
defined as the clinical end point of the study case.

Follow-up ended in June 2011, resulting in a
follow-up period of up to 54 month.

Women having at least two consecutive smears
negative for intraepithelial lesion were considered
to be in clinical remission. Persistence was defined
as the state in which mild and moderate dysplasia
persisted cytologically over the whole follow-up
period or as histology confirmed CIN1/CIN2.

Progression was defined as a histologically con-
firmed CIN3þ lesion. Histological diagnoses were
from conisation specimens or colposcopically guided
punch biopsies.

Fisher’s exact test, two-sided was used for data
analysis.
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Immunocytochemistry

Routinely processed conventional Pap smears, Thin-
Prep and SurePath slides were immunochemically
stained with the Cytoactiv Screening Set (Cytoim-
mun Diagnostics GmbH, Pirmasens, Germany),
which detects the L1 capsid protein of all known
HPV types. Staining was performed according to
manufacturer’s protocol, described previously.19

In brief, slides used for the initial morphological
diagnosis were subjected to antigen unmasking by
microwave treatment after unmounting without
prior destaining. Cytoactiv screening antibody was
applied onto the slides and incubated for 30min at
room temperature, followed by incubation with the
detection reagent for 10min and AEC chromogen for
5min.

After counterstaining with hematoxylin, slides
were mounted with Aquatex (Merck, Darmstadt,
Germany) and coverslipped.

Stained slides were studied by light microscopy
independently by two local investigators and a
reference cytopathologist, HG. Slides with at least
one epithelial cell with distinctly positive nuclear
staining were scored as positive.

Results

A total of 908 HPV high-risk-associated early
dysplastic lesions were recruited for the study, 515
(57%) were classified as LSIL, 393 (43%) as HSIL
(moderate dysplasia only). Overall, 107 (41 HSIL
L1þ , 30 HSIL L1� , 26 LSIL L1þ , 10 LSIL L1� )
out of 908 cases (12%) were lost during the follow-
up period of 54 month (see Table 1).

For data analysis, 801 cases with complete
clinical records were included (see Table 2). Mean
age of all 801 patients was 33.6 years (range 15–83
years). 33.6 years was the mean age of the 479 LSIL
(range 15–83y, L1� 33.4y, L1þ 33.7y), 322 HSIL
(range 16–82y, L1� 33.7y, L1þ 33.3y), 471 L1-
positive (range 15–83y) and 330 L1-negative cases
(range 16–82y) as well (see Figure 1).

Fifty-three percent (253/479) of the LSIL cases
showed a spontaneous clinical remission, defined as
minimum two consecutive negative Pap smears.

Twenty-five percent (118/479) persisted as histo-
logically confirmed CIN1 (60/118) or CIN2 (47/118)
and 11 cases persisted cytologically over the whole
follow-up period (9 L1-positive LSIL, 2 L1-negative
LSIL). Twenty-three percent (108/479) progressed to
CIN3þ .

Applying the same criteria for the clinical out-
come, we found for the HSIL cases a clinical
remission in 25% (81/322), a persistence in 26%
(83/322, 11 CIN1, 71 CIN2, cytologically as 1 L1þ
HSIL) and a progression in 49% (158/322).

Eighty-four percent (68/75) of the cases tested for
HPV DNA at remission were HPV negative.

The remaining 11 cases have been HPV DNA
positive. As the HPV DNA testing was not per-
formed at any visit, it was not possible to determine
whether the HPV DNA persisted or whether a new
HPV infection has occurred. The mean number of
negative Pap smears for these HPV high-risk positive
cases with a clinical remission was 5.5 (range 3–7).

According to the previously established cutoff
value all slides with at least one epithelial cell with
distinctly positive nuclear staining were scored as
positive. Examples for L1 positive and negative LSIL
and HSIL are shown on Figures 2a and b, 3a and b.
The observed agreement and kappa for HPV L1
immunostaining in our study were 98% and 0.96
(95% confidence interval: 0.89–1.00) respectively.

Detection rate of the L1 capsid protein was 69%
(328/479) for LSIL and 44% (143/322) for HSIL cases
(Table 1).

The difference of the clinical outcome of the
L1-negative cases and the L1-positive cases was

Table 1 Inclusion and exclusion number of enrolled patients

Total

PAP-smear results and
immunocytochemistry of

HPV L1 (n¼908)

P-value*
LSIL (n¼ 515) HSIL (n¼393)

n (%) n (%)

Inclusion 479 322
L1+ 328 (69%) 143 (44%) o0.0001
L1� 151 (31%) 179 (56%)

Loss of follow-up 36 71
L1+ 26 41
L1– 10 30

Table 2 Clinical outcome of HPV high-risk positive early
dysplastic lesions in relation to the result of immunocytochem-
istry for L1 protein

HPV L1 result Remission Persistance Progression P-value*
Smear (LSIL/
HSIL) (Mean age,
range)

n (%) n (%) n (%)

L1þn¼471 (33.6
years, 15–83)

296 (63) 102 (22) 73 (15) o0.0001

L1� n¼330
(33.6 years,
16–82)

38 (12) 99 (30) 193 (58)

LSIL 479 (33.6
years, 15–83)

253 (53) 118 (25) 108 (22) o0.0001

L1þ 328 (33.7
years, 15–83)

224 (68) 74 (23) 30 (9)

L1� 151 (33.4
years, 16–69)

29 (19) 44 (29) 78 (52)

HSIL 322 (33.6
years; 16–82)

81 (25) 83 (26) 158 (49.0) o0.0001

L1þ 143 (33.3
years; 18–69)

72 (50) 28 (20) 43 (30)

L1� 179 (33.7
years; 16–82)

9 (5) 55 (31) 115 (64)

*Fisher’s exact test.
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statistically highly significant (P-valueo0.0001) and
independent of the classification of LSIL (mild
dysplasia) and HSIL (moderate dysplasia), see
Table 2.

A total of 296 (63%) out of 471 L1-positive LSIL
and HSIL but only 38 (12%) out of 330 L1-negative
cases showed a spontaneous clinical remission of
the lesion. This is a 5.4-fold higher probability for
clinical remission of the L1-positive cases compared
with the L1-negative cases.

In accordance with these findings, only 73 (16%)
out of 471 L1-positive but 193 (59%) out of 330
L1-negative cases progressed to CIN3þ , a 3.8-fold
higher risk of progression for L1-negative cases.

The rate of clinical remission was highest among
the L1-positive LSIL (68%, 224/328 cases) followed
by L1-positive HSIL cases (50%, 72/143) and lowest
within the L1-negative LSIL (19%, 29/151) and the
L1-negative HSIL (5%, 9/179).

In accordance with these findings the rate of
progression was lowest within the L1-positive LSIL
(9%, 30/328) the L1-positive HSIL (30%, 43/143)
and highest for the L1-negative LSIL (52%, 78/151),
and the L1-negative HSIL (64%, 115/179).

That means that L1-negative LSIL cases had a 5.6
times higher risk of progression than the L1-positive
LSIL and L1-positive HSIL cases had a 9.9-fold
higher probability of clinical remission compared
with the L1-negative HSIL cases.

Interestingly, the HSIL cases expressing the L1
capsid protein (50%) have a 2.6-fold higher prob-
ability to regress and a 1.7-fold lower risk of
progression than the LSIL being L1 capsid protein
negative (19%, P o0.0001).

Stable disease was found in 102 (22%) of the 471
L1-positive and 99 (30%) of the 330 L1-negative
cases. The percentage of stable disease was inde-
pendent of the L1-positive/negative status and the
LSIL/HSIL classification and ranged from 20 to
31%. A detailed description is given in Table 3.

The different recommendations taking colposco-
pically guided punch biopsies for histological

Figure 1 Participant flow diagram and clinical outcome of HPV
high-risk positive early dysplastic lesions in relation to the result
of immunocytochemistry for L1 protein.

Figure 2 (a) L1 capsid protein positve low-grade squamous
intraepithelial lesion, showing a strong nuclear staining. (b) L1
capsid protein negative low-grade squamous intraepithelial lesion.
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verification of abnormal Pap became obvious as one
study center contributed 46 (62%) out of 74 cases of
stable disease for L1-positive LSIL.

As any invasive procedure may be able to
influence the natural outcome of the LSIL and HSIL
cases this was defined as the clinical end point of a
study case.

Therefore, we calculated the data without these
stable disease cases as well. This projection shar-
pens the difference in the malignant potential of
L1-positive and L1-negative cases. L1-negative cases
have a high malignant potential. Eighty-four percent
(193/231) progressed to CIN3þ , whereas 80%
(296/369) of the L1-positive cases showed a clinical
remission. With 20% the risk of progression for L1-
positive cases is low (Figure 4).

Discussion

Since the early days of cervical cytology, it is known
that the morphologically identified lesions of dif-
ferent grades are mixtures of distinct biological
stages resulting in different clinical outcomes,
remission or progression.24

Today, with the knowledge that HPV is a neces-
sary but not sufficient cause for the development of
most cervical cancers, transient HPV infection and
precancer are often used synonymous for these
biologically different conditions.

In view of the fact that both, morphology and
HPV high-risk DNA testing, are unable to predict
clinical remission or disease progression,25 diagnosis
of CIN2 or worse is the clinical threshold leading
to ablative or excisional therapy in the United States
and Europe.

The study reported reflects a common screening
policy in several European countries, recommend-
ing not a two tier classification like The Bethesda
System, but a three tier classification (the Munich
nomenclature II) reporting mild dysplasia, moderate
dysplasia and severe dysplasia as distinct morpho-
logical categories. Mild dysplasias, together with

moderate dysplasias are grouped in category Group
IIID. A cytological follow-up of these women is
recommended. Generally, only in cases of persistent
mild or moderate dysplasia a colposcopical evalua-
tion including punch biopsy is performed at
specialized centers. The ‘cutoff’ point for mandatory
histological evaluation is set between moderate
dysplasia and severe dysplasia.

Even with a watch and wait strategy for moderate
dysplasia, the cytological CIN2 equivalent, every
year more than 50 000 women of fertile age are
treated by a conization in Germany, which is one of
the most common surgical therapies performed in

Table 3 Cases defined as ‘persistence’/‘stable disease’

HPV L1 result/ Persistence Punch
biopsy

Cytological Cone
biopsy

Smear (LSIL/
HSIL)

No. of
cases

No. of
cases

No. of
cases

No. of
cases

L1þLSIL 74 49 CIN1/
LSIL

34 9 6

25 CIN2 14 0 11
L1�LSIL 44 22 CIN1/

LSIL
9 2 11

22 CIN2 3 0 19
L1þHSIL 28 2 CIN1 0 0 2

26 CIN2/
HSIL

7 1 18

L1�HSIL 55 9 CIN1 1 0 8
46 CIN2/
HSIL

11 0 35

Figure 3 (a, b). L1 capsid protein positve high-grade squamous
intraepithelial lesion, showing a strong, nuclear staining.
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this age group. The cumulative costs for each patient
are calculated with 2178 h.15 That means that only
in Germany B110 Million Euro are spent annually
for the therapies of these women. Most probably in
the USA and the rest of Europe the number and total
costs are 10 times higher.

To prevent overtreatment and to reduce the over-
treatment-related costs an objective standard is
missing that stratifies treatment according to the
individual risk profile of women and to overcome
patient management based on average risk profiles
defined by morphology groups and age.

This ‘non invasive’ cytological follow-up strategy
offers the unique possibility to investigate the
natural outcome of HPV high-risk associated mod-
erate dysplasia.

The critical importance of cell-mediated immune
responses in the resolution and control of HPV
infections is well known. On the one hand,
infiltrating T lymphocytes and macrophages can be
observed in spontaneously regressing papillomas,
and on the other hand, increased incidence and
progression of HPV infections in immunosup-
pressed patients are obvious.

Therefore, any invasive procedure that may be able
to trigger the immune response, such as colposcopi-
cally guided punch biopsies induced wound healing
processes or release of endogenous cellular or viral
antigens was defined as a ‘non natural’ condition and
the clinical end point of the study case.

Morphological diagnoses are subject of interob-
server interpretative variability and this is especially
true for moderate dysplasia (CIN2/HSIL moderate).

To classify LSIL and HSIL moderate correctly and
consistently the study protocol recommended the
independent classification of two local investigators
and an additional centralized review of all cases.

For the sake of diagnostic specificity, only ZCIN3,
a substantially more reproducible diagnosis than
CIN2,26 was considered for progression and CIN2 as
stable disease although the authors are well aware
that some of the CIN2 biologically behave as CIN3.
This may be a confounding variable of our study
compared with others.

In our study the complete clinical records of 479
HPV high-risk positive LSIL and 322 HPV high-risk
positive HSIL are reported. Twenty-three percent of
the LSIL and 49% of the HSIL progressed to CIN3þ ,
according to Ostor risk profiles that typically could be
expected for these kinds of early dysplastic lesions.

The Munich Nomenclature II being used in
Germany recommends a cytological follow-up and
colposcopy for these 322 HSIL rather than treat-
ment, whereas the clinical threshold for treatment,
primarily by excision, according to the Bethesda
System is CIN2.

This study shows that HPV-L1 capsid protein
analysis with Cytoactiv is able to predict the clinical
outcome of early dysplastic lesions, helps to
discriminate transient HPV infection from HPV-
induced precancer and could be used as an objective
test to optimize the clinical management of early
squamous intraepithelial lesions.

After the viral replication has taken place the
intermediate cells start to produce the L1 protein
and the protein is constantly accumulated within the
nucleus until the cells are approaching the superficial
layer. The typical L1 staining is a strong, homogenous
nuclear stain being the reason for the observed very
good interobserver reproducibility of 98%.

The Kappa value of 0.96 (95% confidence interval
0.89–1.00) according to Landis and Koch27 has to be
classified as ‘almost perfect’. Using histological
sections Galgano et al.28 reported for Cytoactiv
quite similar results with a raw agreement and k of
97% and 0.88%, respectively.

Terminal differentiation of the basal epithelial
host cell is essential for HPV L1 synthesis and free
viral particles are released from the L1 capsid
protein positive apical layers of keratinocytes to
infect other cells and hosts.29

L1 capsid protein negative cases, however, have
lost the capability to produce virions because of the
disrupted squamous epithelial differentiation due to
virally induced cellular deregulation.

Absence of L1 capsid protein in squamous intra-
epithelial lesion allows the virus to evade the innate
and to delay the activation of the adaptive immune
response, whereas L1-positive squamous intrae-
pithelial lesion is eliminated by the immune system.

Free viral particles consisting of 360 L1 capsid
proteins are the only fully accessible antigen sources
in the earlier stage of virally induced squamous
intraepithelial lesion to promote an activation of the
immune system.

To generate an effective virus-specific immune
response the virus particles have to be detected by
the antigen-presenting cells of squamous epithelium,
the Langerhans cells or dendritic cells, and armed
effector cells, has to migrate back to the infected site,
and destroy the infected keratinocytes leading to a
spontaneous clinical remission of the lesion.30

If such immunologic activation mechanisms are
functional, they are quite effective as with 20% the
malignant potential for these L1-positive lesions,

Figure 4 L1 capsid protein detection and the malignant potential
for abnormal smears. Risk profiles for remission and progression
depending on the L1 status and the severity of the lesion.
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irrespective of the dysplasia being cytologically
mild or moderate, is low.

Using smaller sample sizes and shorter follow-up
times similar results were reported from different
authors using cytology and biopsy specimens.16–22

An ineffective immune response may be
promoted by factors contributing to cervical cancer
such as tobacco smoking or the coexistence of
dysplasias of different grades (CIN1/CIN2) in the
transformation zone, possibly reflecting a mixture of
L1-positive and L1-negative lesions with different
progressive potentials may be the reason for a
progression of some of these L1-positive intraepithe-
lial lesions.

On the other hand, with 84% the malignant
potential of the L1-negative cases is exceedingly
high, similar to what is expected for a true
precancerous lesion. The differentiation-dependent
loss of the L1 stimulus may lead to a local ‘lack of
immunity’ further supporting the virally induced
alterations. These may lead to additional disorders of
cell cycle regulation at transcriptional, translational
and genomic levels, thus resulting in a progression of
the early precursor lesions to CIN3þ .31–33

Only 5% of the L1-negative HSIL and 19% of the
L1-negative LSIL showed a spontaneous remission.

Reasons for the clinical remission of L1-negative
cases are most likely sampling errors with absence
of L1-expressing cells in the sample or expression
levels below the detection limit of the immuno-
chemical assay.

Therefore, an additional confirmation of the L1
status in the biopsy specimen may be helpful in
some of these cases. On the other hand, the L1-
negative status is in most cases the ‘true feature of
the lesion’ and apparently not a sampling issue of
the Pap smear.22

Negri and colleagues18 reported for coexisting
CIN1/CIN3 lesions, that all of the CIN3 and about
70% of the coexisting CIN1 lesions were already
L1-negative. It seems that this loss of L1 capsid
protein synthesis is an early precancerous event,
and CIN 3 lesions may evolve out of such L1-
negative CIN1 lesions.

Using our data the clinical management of women
with early dysplastic lesions could be improved
recommending treatment according to the indivi-
dual risk profile of the women rather than general-
izing risk groups because of a similar morphology as
it is generally done.

The risk of progression to CIN3þ was 5.6-fold
higher for L1-negative LSIL than for the L1-positive
LSIL.

Even more impressively, L1-positive HSIL cases
had a 9.9-fold higher chance to regress than
L1-negative HSIL. This shows that LSIL and HSIL
are mixtures of distinct biological stages and that
morphology by itself does not predict which lesion
will regress or progress.

Interestingly, and not correlating with the clinical
recommendations so far, with 73% LSIL being

L1-negative have a much higher risk of progression
to CIN3þ than HSIL being L1 positive (37%).

Taking this data into account it seems reasonable
to call L1-positive HSIL, as lesions with a low
malignant potential, together with the L1-positive
LSIL, low-grade lesion or transient HPV infection. A
watch and wait strategy with follow-up smears
within the next 6–12 month plus a control of the
L1 status rather than ablative or excisional proce-
dures should be advised.

L1-negative HSIL as precancer warrants immedi-
ate treatment aso10% regressed spontaneously over
the follow-up period of 54 month.

Owing to the risk profiles L1-negative LSIL should
be considered precancer as well. This could lead to a
novel approach for clinical management of LSIL
cases.

So far, low-grade dysplastic lesions were generally
considered to have a low risk for development of
CIN3þ . Our data show, however, that L1-negative
LSIL have a high potential for progression. Over 70%
of these lesions progressed to CIN3þ , which indicates
that the usual follow-up strategy for such cytologically
low-grade lesions might not be appropriate.

In summary, to maximize the benefits and reduce
the costs and risks of overtreatment of Cervical
Cancer Screening programs, we suggest the follow-
ing strategy for HPV high-risk positive mild or
moderate dysplastic lesions:

(1) L1-negative dysplasias have a high malignant
potential and need a close follow-up with
colposcopy and histological evaluation.

(2) L1-positive mild and moderate dysplasias are
true low-grade lesions in which a wait and
watch strategy with cytological follow-up within
6–12 months is justified. Only in case of
persistence of the lesion a colposcopy should
be performed.
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