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Abstract
Objectives: To evaluate the outcomes of conservative management in young women with high-grade squa-
mous intraepithelial lesion (HSIL).
Methods: A retrospective cohort study included women younger than 30 years referred with HSIL (cytology or
biopsy) managed conservatively from 2012 to 2019, in Campinas/Brazil. Regression was the outcome when no
evidence of HSIL was observed in at least two consecutive follow-ups. Kaplan–Meyer method was used to de-
termine regression probabilities. Other tests were chi-square or Fisher, Mann–Whitney and COX regression.
Results: During the study period, 89 patients were included. No progression to microinvasive or invasive cancer
was observed. Sixty-one (69%) patients were younger than 25 years, and 28 (31%) were aged 25–30 years. Spon-
taneous regression was seen in 64 (72%) and persistence in 25 (28%) of the overall sample. The average time to
regression was 15.4 months (standard deviation [SD] = 7.7), and the follow-up time was 31.6 months (SD 19.0).
Age, parity, first sexual intercourse, smoking, hormonal contraception, and colposcopy impression were not dif-
ferent among women with regression or persistence. Regression probabilities were, respectively, 28.9%, 60.2%,
and 78.1% after 12, 18, and 24 months. Most of the events happened between 12 and 18 months of follow-up.
Conclusions: Conservative management in women younger than 30 years was safe: spontaneous regression
was observed in 72% of all women younger than 30 with HSIL managed conservatively. No clinical variable
was relevant, influencing regression. In 2 years the regression probability was 78%.
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Introduction
Cervical cancer is a global public health problem and
affects thousands of women in their reproductive
ages. The most common risk factor is persistent infec-
tion by oncogenic types of human papillomavirus

(HPV), usually acquired after a sexual debut. Molecular
mechanisms induced by the presence of the virus
may result in genetic instability and clonal malignancy,
leading to modifications in the cervical epithelium
with the possibility of progression to invasive cancer.1,2
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The precursor lesions are known as high-grade
squamous intraepithelial lesions (HSIL) or cervical
intraepithelial neoplasia grades 2–3 (CIN 2–3) and
adenocarcinoma in situ. Their treatment is essential
to prevent progression to cancer.3 The most common
treatment recommended is excisional through large
loop excision of the transformation zone (LLETZ).4–6

It is strongly recommended for adult women. How-
ever, for women younger than 30 years, there is a de-
bate concerning the risks and benefits of excision.5–7

In young women, the squamous–columnar junction
of the cervix is an area of constant metaplasia. At pu-
berty, the alterations in the vaginal pH and hormone
variations occur more intensely, offering favorable con-
ditions for HPV infection.8 The majority of the infec-
tions in this group are self-limited.9,10 Furthermore,
this group has a low rate of progression to invasive car-
cinoma.10 The self-limited profile of the HPV infection
is sustained by high regression rates in women younger
than 30 years, especially in those below 25 years.11,12

Although there is a clear benefit of LLETZ in pre-
venting invasive cancer, there is a significant risk of un-
favorable outcomes such as preterm birth, premature
rupture of membranes, low birth weight, and neonatal
mortality and morbidity, consistent with the deepness
of the tissue removed.7 The risk of unfavorable preg-
nancy outcomes is more pronounced in younger pa-
tients, especially preterm labor.13

Many guidelines worldwide suggest that being con-
servative is a possible option for management.4–6,14

The rationale is based on the evidence that within the
heterogeneous group lesions that compose HSIL, spe-
cific subgroups, particularly young women, behave like
low-grade squamous intraepithelial lesions (LSIL).10,15

Smoking, multiparity, and prolonged use of oral con-
traceptives can affect the natural history of HSIL, in-
creasing the risk of progression.16 This research aims
to evaluate the outcomes of conservative management
in young women at a reference center in Campinas,
Brazil. We expect the results to support a safe recom-
mendation considering the obstetric risks and over-
treatment in young women.

Materials and Methods
It is a retrospective cohort study that included all
women under 30 years old referred with HSIL (cytol-
ogy or biopsy, according to the two-tiered The Lower
Anogenital Squamous Terminology)17 to the Women’s
Hospital of the University of Campinas (CAISM/
Unicamp), when the conservative management was

offered and agreed, from 2012 to 2019. It is a hospital
for breast and gynecology cancer treatment in the cen-
ter of São Paulo State, Brazil, referral for a population
of *1.5 million women. All care in the service is free
of charge, financed by the Brazilian public health sys-
tem, the University, and research agencies. HPV vac-
cine in Brazil started in 2014 in 12-year-old girls, so
in this cohort, women were not vaccinated.

The CAISM follows the Brazilian national guide-
lines that recommend conservative management for
24 months in patients with HSIL under 25 years,
with follow-up by cytology and colposcopy at intervals
of 4–6 months until two consecutive negative tests
(no abnormal findings in colposcopy and cytology).
If the lesion persists over 24 months or if the lesion
progresses, or if the patient requests, excisional treat-
ment were performed.4 In CAISM, conservative man-
agement is also offered to women aged 25–30 years
when follow-up is warranted. This decision is shared
with the patient after informed consent.

Women were referred by primary health care (PHC)
or gynecology clinics from surrounding cities or Cam-
pinas. During the main study period, PHC smears from
the region were executed by the cytology laboratory of
CAISM, which returned the results to the city of origin
for proper management. It is very likely that almost all
samples for cytology collected in PHC were analyzed
by the cytology laboratory of CAISM. The Ministry
of Health qualifies the laboratory as one of the senior
laboratories to perform quality control audits in Sao
Paulo State. Routinely 30% of negative results were ran-
domly selected and submitted for rapid review, and
10% for a full review by senior cytotechnologists. A pa-
thologist reviews abnormal results. Local laboratories
executed biopsies from PHC and gynecology clinics.
The university pathology laboratory executed biopsies
from CAISM. At the university pathology laboratory,
all HSIL in women younger than 25 years and doubt-
ful cases were confirmed by p16 immunohistochemical
analysis.

Data were collected through medical records review.
All women aged 30 or younger referred to CAISM by
cytology or biopsy with an HSIL result were accessed
(n = 335 records). Of these records, 204 were those of
women whose management was chosen as active (exci-
sional treatment) at admission/first or second visit.
Patients with immunological deficiencies (AIDS, lupus
erythematosus, or others) were excluded (n = 37 women).
Pregnant women were excluded if they were pregnant
from the diagnosis to the outcome but not if the

Bonas, et al.; Women’s Health Reports 2022, 3.1
http://online.liebertpub.com/doi/10.1089/whr.2022.0024

602



pregnancy occurred during the follow-up time after the
outcome.

Five patients whose treatment was chosen as ‘‘con-
servative’’ were considered lost to follow-up (less than
two follow-ups after the initial diagnosis): one did
not show up after the admission (first visit), when a bi-
opsy was performed and confirmed HSIL; the other
four patients did not show up after the first follow-up
(second visit)—in one a biopsy was performed and
showed LSIL; the second showed a cytology LSIL; the
third showed a cytology negative; in the fourth, there
was only the registry of a negative/normal colposcopy.

The diagnosis of HSIL was defined when the patient
presented this result in cytology or biopsy. During
admission and in every follow-up, conventional cyto-
logy sample was collected, and colposcopy performed.
Biopsies were taken when colposcopy was suggestive
of HSIL. The current practice is that in every ‘‘biopsy
procedure’’ more than one fragment was taken, guided
by the colposcopy.18 During persistent time, the exci-
sional procedure could be performed by patient’s
request, after informed consent about procedure’s
risks and benefits. In these cases, the patient was cen-
sored. No progression to microinvasive or invasive
cancer was observed in this sample.

Outcome definitions are given in Table 1. Other
variables evaluated were age at diagnosis, parity, age
of first sexual intercourse, hormonal contraceptive
use and smoking habitat checked at admission, colpo-
scopy impression at admission, time to outcome, and
time of follow-up.

For comparisons of variables, chi-square or Fisher’s
exact test and Mann–Whitney test were used owing
to the absence of normal distribution. Kaplan–Meyer
method was used to calculate the regression probabil-
ity. COX regression analysis was performed to identify
factors related to regression, using stepwise criteria for

multivariate analysis. The level of significance adopted
for the statistical tests was 5% ( p < 0.05). The ‘‘Ethics
Committee of the University of Campinas’’ approved
the study (CAAE: 93602418.4.0000.5404), and a con-
sent form was provided to those women under follow-
up during the research period.

Results
During the study period, 94 patients with HSIL at ad-
mission were managed conservatively, and five were
lost to follow-up. Of the 89 patients included, no
progression to microinvasive or invasive cancer was
observed in this sample. Sixty-one (69%) were youn-
ger than 25 years, and 28 were aged 25–30 years
(31%). A flowchart showing how HSIL was diag-
nosed or suspected (biopsy or cytology) is given in
Figure 1.

The differences between groups were not significant
in any of the analyzed variables (Table 2). Spontaneous
regression was seen in 64 (72%) and persistence in 25
(28%). The average time to the outcome was 15.4
months (standard deviation [SD] = 7.7) in the regres-
sion group and 16.1 months (SD = 10.4) in the persis-
tence group ( p = 0.963). The follow-up time was 31.6
months (SD = 19.0) in the regression group and 27.2
months (SD = 22.8) in the persistence group ( p = 0.885).
The COX regression analysis showed no significant
variable influencing regression on univariate and mul-
tivariate analysis (data not shown).

In Figure 2 the Kaplan–Meyer curve of the 89 pa-
tients to the event ‘‘Regression’’ is given. The curve
shows that after 12, 18, and 24 months of conservative
management, the regression rates were, respectively,
28.9%, 60.2%, and 78.1%. The figure indicates that most
of the events happened between 12 and 18 months of
follow-up.

Some clinical aspects of the regression are given
in Table 3. We evaluate a subgroup of patients whose
outcome ‘‘regression’’ had happened up to 12 or 24
months. Most of the patients had a biopsy confirming
the initial diagnosis. In addition, most patients had the
final cytology or biopsy result as negative for neoplasia
after the outcome. In this analysis, a relapse (Table 1
definition) was observed in seven patients (12.3%).
No differences were observed in having the outcome
earlier or later regarding those variables. The average
number of biopsy procedures performed until the out-
come was 1.14 in the 12 months group and 1.12 in the
24 months group ( p = 0.946).

Table 1. Outcomes Definitions Used in the Study

Outcome Definition

Regression No evidence of HSIL in cytology or biopsy in at least
two consecutive tests. The date of the regression
for ‘time to outcome’ and survival analysis was the
date when the second test was performed

Persistence Persistence of HSIL in cytology or biopsy. The date of
the persistence for ‘time to outcome’ was the date
of the last follow-up or the date when an excisional
procedure was indicated

Relapse When cytology or biopsy showed a new HSIL after the
date of regression.

HSIL, high-grade squamous intraepithelial lesions.
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Discussion
This study analyzed 89 patients up to 30 years old with
HSIL diagnosis managed conservatively and sponta-
neous regression was observed in 63 patients (70.8%).
Most of the events happened between 12 and 18 months
of follow-up. After 24 months, the regression rate was
78.1%. No clinical variable was relevant to influenc-
ing regression. Relapse was observed in seven patients
(12.3%).

The high rate of regression observed, of 70.8%, is in
line with the evidence in the literature.11,12,19,20 Regres-
sion rates were similar in the two groups evaluated:
73.7% in those younger than 25 years and 71.4% in
those aged 25–30 years ( p = 0.690). HPV infection in
young women has a transitory nature.8,15,21 Most cases
of HSIL diagnosed in this group correspond to CIN 2,
which presents a behavior more similar to that of low-
grade lesions.10,15 These cases may correspond to sub-
types with lower oncogenic potential, such as others
than 16 and 18.22 In this study, genotyping was not
performed.

Clearance of HPV usually occurs from 12 to 24
months after infection, with cytological regression oc-
curring at an average of 6 months before clearance.1,2

In this study, regression probabilities were 28.9% at

12 months, 60.2% at 18 months, and 78.1% at 24
months. The average time to the outcome was 15.4
months. The recommendation to follow these women
for up to 24 months seems appropriate. Those who
do not show regression after this period may corre-
spond to the more oncogenic types of HPV or an im-
mune deficiency.

After at least two consecutive negative tests, 7 of 57
(12.3%) in 24 months were found to have a recurrence.
Studies on HSIL recurrence mainly refer to patients ac-
tively managed with excisional treatment and point to
age, HPV type, smoking, and immunocompromised as
the most relevant factors related to relapse. This risk
persists for at least 25 years.22(p16),23,24 The HPV sub-
type has a significant influence on its natural history.
HPV 16 is more associated with lesion persistence
than other subtypes.22 The HPV typing can help decide
the conservative management in those where the evi-
dence is still controversial, like those from 25 to 30
years old and those immunocompromised.

The number of biopsy procedures in the follow-up of
these patients did not influence the time for regression.
The classic study by McCredie et al., which compared
the long-term risk of invasive cervical cancer in
women with CIN 3 who underwent serial biopsies

FIG. 1. Flowchart of HSIL diagnosis or suspicious in 89 women under 30 years old managed
conservatively. *At least one HSIL biopsy result during follow-up; **three of those women did not present
an HSIL biopsy result during follow-up. HSIL, high-grade squamous intraepithelial lesions.
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with those who had initial conservative treatment,
demonstrated a higher risk of disease persistence/
development of invasive neoplasia in the later group.3

We did not find it, perhaps because of the reduced
number of patients. However, this difference can be
explained by the age discrepancy between the groups
of the two studies: whereas the first study analyzed
women with a mean age of 38 years, our sample ana-
lyzed only women under the age of 30 years. Our
data suggest that follow-up biopsy can be reserved
only for suspected progression in this group.

Age is recognized as a relevant factor influencing
regression. Zhang and Lu, performing a meta-analysis
of 16 articles, reported that age was inversely associated
with the regression outcome.25 In this work, by in-
cluding only young patients, we sought to identify
some other factors that influenced the time and rate
of regression. In the COX analysis, no clinical variable
was significant influencing the outcome risk. In the
meta-analysis by Bekos et al., the variables smoking,
contraception, number of sexual partners, and socio-
economic status were relevant.16 Brun et al. found
no relation in age, smoking, and regression.26 In this
study, the inclusion of young patients may have been
a selection bias to some variables such as parity and
smoking, as their prevalence is low in this group.

This is a retrospective study, so interventions could
not be fully controlled. Its main advantage is having
included a reasonable number of patients in the same

Table 2. Characteristics of 89 Women Under 30 Years Old
Regarding Regression or Persistence of High-Grade
Squamous Intraepithelial Lesions After Conservative
Management

Outcome

Total

p-value

Regression Persistence

Mean (SD) Mean (SD) Mean (SD)

Age 22.6 (3.7) 22.2 (4.3) 22.5 (3.8) 0.760
Time to outcome 15.4 (7.7) 16.1 (10.4) 15.6 (8.4) 0.933
Follow-up time 31.6 (19.0) 27.2 (22.8) 31.5 (18.9) 0.885

n (%) n (%) N p-value

Age group
<25 years 46 (73.7) 15 (26.3) 61 (100.0) 0.690
25–30 years 20 (71.4) 8 (28.6) 28 (100.0)

Parity
Nullipara 42 (72.4) 16 (27.6) 68 (100.0) 0.607
+1 birth 24 (77.4) 7 (22.6) 31 (100.0)

First sexual intercoursea

<15 years 17 (73.9) 6 (26.1) 23 (100.0) 0.934
‡15 years 46 (73.0) 17 (27.0) 65 (100.0)

Smokinga

Yes 8 (61.5) 5 (38.5) 13 (100.0) 0.312
No 57 (76.0) 18 (24.0) 75 (100.0)

Hormonal contraceptiona

Yes 42 (75.0) 14 (25.0) 56 (100.0) 0.748
No 23 (71.9) 9 (28.1) 32 (100.0)

Colposcopy impressiona

Negative 15 (75.0) 5 (25.0) 20 (100.0) 0.963
Low grade 37 (75.5) 12 (24.5) 49 (100.0)
High grade 13 (72.2) 5 (27.8) 18 (100.0)

aMissing information.
p-value, Chi-square or Fisher test, and Mann–Whitney test; SD, stan-

dard deviation.

FIG. 2. Kaplan–Meyer regression curve of HSIL conservative management in 89 women under 30 years
old. The figure provides the regression curve of women with a HSIL result that were managed
conservatively. The regression probability in 12, 18, and 24 months were, respectively, 28.9%, 60.2%,
and 78.1%.
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service, enabling uniform data collection. Furthermore,
as a university service, the quality controls and care
protocols are pretty accurate.

The main limitation is that in 19 cases there was
no confirmatory biopsy of the HSIL cytological result
at admission. However, only three of those women did
not present at least one HSIL biopsy during the follow-
up period (Fig. 1). The short follow-up period can also
be interpreted as a limitation. HPV testing in Brazil is
available only in some private clinics or for specific re-
search projects.27 The women in our sample did not
have access to this technology. Considering that HPV
testing in women under 30 years is controversial because
of its low sensitivity in this group, it is unlikely that the
recommendations will be changed in the next years.1,28

Future researchers will define the role of genotyping in
progression risk in this group of women.

Conclusion
Spontaneous regression was observed in 70% of women
younger than 30 years with HSIL managed conserva-
tively. Most of the events happened between 12 and 18
months of follow-up. No clinical variable was relevant
to influencing regression. Conservative management in
this group is safe and should be the preferable approach.

Authors’ Contributions
M.K.B. and D.B.V. contributed to the design and
implementation of the research, the analysis of the re-

sults, and article writing. M.G.D. contributed to in-
terpreting data and reviewing the article. H.M.V. and
L.A.C. contributed to writing the article. J.C.T. contrib-
uted to reviewing the article.

Availability of Data and Material
The datasets generated during this study are available
from the corresponding author on reasonable request.
Data records are submitted to specific restrictions to
preserve confidentiality, although aggregate data may
be shared upon request.

Author Disclosure Statement
No competing financial interests exist.

Funding Information
No funding was received for this article.

References
1. Schiffman M, Doorbar J, Wentzensen N, et al. Carcinogenic human

papillomavirus infection. Nat Rev Dis Primers 2016;2:16086.
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SD ¼ standard deviation
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