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Abstract
Purpose  To determine rates and factors associated with regression of cervical intraepithelial neoplasia (CIN) 2 + between 
colposcopic biopsy and therapeutic excisional procedure in standard practice.
Methods  A retrospective chart review was performed for women undergoing a cervical excisional procedure for CIN 2 + at 
clinics at three academic institutions over a 3-year period. Cytology, histology, patient age and time-to-excision were analyzed 
to determine factors influencing rates of regression.
Results  Of 356 women undergoing excision for CIN 2 + on colposcopic biopsy, 91 (25.3%) of final pathology diagnoses 
displayed clinically significant regression. Age and time-to-excision were not associated with regression, but referral cytol-
ogy and severity of initial biopsy histology were, with ASC-H (aOR 0.1, CI 0.03, 0.8) and CIN 3/AIS (aOR 0.4, CI 0.2, 0.7) 
being less likely to regress than less severe lesions.
Conclusions  Disease severity by referral cytology or diagnostic biopsy, as opposed to age or length of time-to-excision, is 
likely the most relevant factor in determination of regression for cervical intraepithelial neoplasia in women undergoing 
excisional treatment for biopsy-confirmed CIN2 +.

Keywords  Squamous intraepithelial lesions · Human papillomavirus · Spontaneous neoplasm regression · Colposcopy · 
Pap test

Introduction

Screening to identify and treat cervical intraepithelial neo-
plasia (CIN) has significantly decreased the incidence of 
and mortality from cervical cancer in the United States 
[1]. The progression from CIN to cervical cancer is typi-
cally slow and the lesions regress in as many as 28–44% 
of women [2–4]. Excisional treatment of these lesions is 
not without risk, so a positive screening result can lead to 
difficult decisions for clinicians and their patients. Women 
of childbearing age, in particular, must weigh the benefits 
of excision while considering the potential risk of adverse 
pregnancy outcomes including preterm birth, premature rup-
ture of membranes, low birth weight, and increased peri-
natal mortality [5–8]. The risks associated with excisional 
treatment, combined with a reasonably high likelihood of 
regression without treatment, together support consideration 
of a more conservative treatment approach for reproductive 
age women, especially those with more equivocal diagnoses 
such as CIN grade 2.

This study was approved by the Institutional Review Boards of 
University of Maryland, Johns Hopkins University and George 
Washington University.
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Previous studies have shown that younger women may 
have a higher rate of regression, even when followed for a 
relatively short time period (e.g., 3–4 months) [2, 3, 9–12]. 
The delay between biopsy and treatment provides an oppor-
tunity to examine short-term regression rates in routine 
clinical practice. We sought to evaluate the likelihood of 
regression of biopsy-confirmed CIN grade 2 or more severe 
(CIN2+) at the time of excision by age, CIN grade at biopsy, 
referral cytology result, smoking status, and time-to-treat-
ment in three large academic institutions.

Methods

This study was approved by the Institutional Review Boards 
of George Washington University (GWU), Johns Hopkins 
Medical Institutions (JHU), and the University of Maryland 
Medical Center (UMD). Due to the retrospective design 
of the study, a waiver of consent was obtained. Data from 
Johns Hopkins were collected from one hospital, Johns 
Hopkins Bayview Medical Center (JHBMC), which func-
tions as a community-based clinic with an ethnically diverse 
population.

Women at least 21 years of age with a histologic diag-
nosis of CIN2+ from colposcopic biopsy who subsequently 
underwent cervical excision between July 2013 and Decem-
ber 2016 at one of the three institutions were identified via 
retrospective chart review for inclusion in this study. Demo-
graphic information, human papillomavirus (HPV) testing, 
cytology and subsequent pathology results, as well as the 
dates of each woman’s biopsy and excision were collected. 
Data were then entered and stored in a REDCap electronic 
database hosted by GWU. Patients were excluded if they had 
incomplete pathology reports at biopsy or excision, had a 
diagnosis of HIV, or were pregnant at any time between col-
poscopy and excisional procedure. Regression was defined 
as a change from CIN 2, CIN 2/3, CIN 3, high-grade intraep-
ithelial lesion (HSIL), or adenocardinoma in situ (AIS) to a 
diagnosis that would not typically warrant treatment, specifi-
cally either CIN 1 or normal pathology. Time-to-regression 
was assessed initially as a continuous variable and then 
divided into three categories based on the distribution to 
determine significant differences. When examining final 
pathology diagnosis results, AIS was combined with CIN3, 

and HSIL with CIN2/3, due to a small number of observa-
tions and the synonymous nature of these diagnostic terms. 
HPV testing is differentially indicated based on age and 
cytology result, and was missing in a substantial proportion 
of women. On the basis of this clinical indication we did not 
further analyze this as a predictor of regression.

Chi-squared analysis and logistic regression were used 
to compare the probability of regression among and across 
institutions as well as among different demographic groups. 
A general linear model was used to determine whether 
differences in time-to-excision existed across institutions. 
STATA14.2 (Stata Statistical Software: Release 14. Stata-
Corp LP. 2015. College Station, TX, USA) and SAS 9.4 
(SAS. SAS Institute Inc. 2014. Cary, NC, USA) software 
were used to perform analyses.

Results

A total of 424 women were identified in the initial cohort 
across all three institutions. After excluding women who 
were: pregnant during the study time period (n = 11), HIV 
positive (n = 39), ineligible based on most severe diagnosis 
at biopsy (n = 7), missing an excision date (n = 2), missing 
cytology referral diagnosis (n = 8) or a discrepancy in the 
excision and biopsy dates (n = 1), 356 women remained and 
were included in the analysis. Their ages ranged from 21 to 
76 years with a median age of 31.5 years old.

The overall proportion of biopsy-diagnosed CIN2 + with 
regression (< CIN2) at the time of excision was 25.3% 
(90/356) (Table 1). The overall median time from biopsy to 
excision across the three sites was 55.5 days (~ 8 weeks) with 
a range of 0–461 days. The mean times between biopsy and 
excision were 57.9, 86.0 and 61.8 days at GWU, JHBMC, 
and UMD, respectively. On average, women at JHBMC had 
a significantly longer time-to-excision compared to women 
at GWU and UMD (p < 0.0001) (Table 2).

The probability of regression did not vary significantly 
among institutions (p = 0.17), by age (p = 0.90), by smoking 
status (p = 0.94), or by length of time between biopsy and 
excision (p = 0.54) (Table 2). Sensitivity analysis evaluat-
ing time-to-excision as a log-transformed continuous vari-
able found no significant association between time-to-exci-
sion and probability of regression. Patients with atypical 

Table 1   Initial biopsy results 
and final diagnosis after 
excision

Post biopsy diagnosis Post excision diagnosis

Normal CIN 1 CIN 2 CIN 3 CIN 2/3 SCA Total

CIN 2 20, 16.8% 16, 13.5% 40, 33.6% 19, 16.0% 24, 20.2% 0 0.0% 119, 100%
CIN 2/3/HSIL 23, 18.9% 15, 12.3% 11, 9.0% 13, 10.7% 60, 49.2% 0 0.0% 125, 100%
CIN 3/AIS 9, 7.8% 7, 6.1% 13, 11.3% 59, 51.3% 25, 21.7% 2 1.7% 117, 100%
Total 52, 14.6% 38, 10.7% 64, 18.0% 91, 25.6% 109, 30.6% 2 0.6% 356, 100%
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squamous cells/cannot exclude high-grade lesion (ASC-H) 
referral cytology had a lower probability of regression (OR 
0.2, 95% CI 0.02, 0.8) when compared to patients with atyp-
ical squamous cells of undetermined significance referral 
cytology (ASCUS) (Table 2). Pap test results that were nega-
tive for intraepithelial lesions or malignancy (NILM), low-
grade squamous intraepithelial lesions (LSIL), and HSIL did 
not have a significantly different probability of regression 
as compared to ASCUS. The severity of biopsy diagnosis 
was associated with regression, with CIN3/AIS being less 
likely to regress (OR 0.4, CI 0.2, 0.7) than CIN 2. CIN 2/3 
or HSIL had similar probabilities of regression to CIN 2 (OR 
1.0, CI 0.6, 1.8).

The trend toward low-risk regression associated with 
biopsy diagnosis and referral cytology remained in the 
multivariable analysis, indicating that mutual adjustment of 
these variables did not measurably change the independent 

associations of higher grade lesions and CIN 3/AIS biopsy 
diagnosis.

Rates of p16 testing were reported in 98 (26.9%) biopsies, 
but meaningful analysis was unable to be performed as only 
1 of the 98 biopsies with results available was reported as 
p16-negative.

Discussion

In this multi-center study of regression between colposcopic 
biopsy diagnosis and final excisional pathology, one in four 
women had no evidence of CIN2 + at the time of cervical 
excision. No difference was found in pathology discordance 
by age. Although time-to-excision varied among institutions, 
it was not associated with regression between biopsy and 
excisional diagnosis.

Table 2   Regression rates related to demographic factors, cytology, histology, and time-to-excision

OR odds ratio, ADJ OR adjusted odds ratio, NILM negative for intraepithelial lesions or malignancy, ASCUS atypical squamous cells of unde-
termined significance, LSIL low-grade squamous intraepithelial lesion, HSIL high-grade intraepithelial lesion, ASC-H atypical squamous cells/
cannot exclude HSIL, CIN2 cervical epithelial neoplasia grade 2, CIN2/3 cervical intraepithelial neoplasia grade 2/3, CIN3/AIS cervical intraepi-
thelial neoplasia grade 3/adenocarcinoma in situ. Eight participants with missing cytology referral data were excluded from all analyses
*Three women with missing smoking status were excluded

Indicator N (%) Regression at time of 
treatment

OR (95% CI) Adj OR (95% CI)

Total 356 (100) 90 (25.3)
Institution
 GWU​ 103 (28.9) 24 (23.3) 1.0
 JHBMC 118 (33.2) 37 (31.4) 1.5 (0.8, 2.7)
 UMD 135 (37.9) 29 (21.5) 0.9 (0.5, 1.7)

Age (years)
 21–29 132 (37.1) 33 (25.0) 1.0
 30–34 100 (28.1) 24 (24.0) 0.9 (0.5, 1.7)
 35+ 124 (34.8) 33 (26.6) 1.1 (0.6, 1.9)

Smoking*
 No 250 (70.8) 64 (25.6) 1.0
 Yes 103 (29.2) 26 (25.2) 1.0 (0.6, 1.7)

Referral cytology
 NILM 24 (6.7) 9 (33.3) 1.0 1.0
 ASCUS 86 (24.2) 25 (29.1) 0.8 (0.3, 2.2) 1.0 (0.4, 2.5)
 LSIL 95 (26.7) 31 (32.6) 1.0 (0.4, 2.5) 1.0 (0.4, 2.7)
 HSIL 123 (34.5) 24 (19.5) 0.5 (0.2, 1.3) 0.6 (0.2, 1.6)
 ASC-H 28 (7.9) 2 (7.1) 0.2 (0.02, 0.8) p-trend = 0.006 0.1 (0.03, 0.8) p-trend = 0.009

Time-to-excision (days)
 0–41 112 (31.5) 25 (22.3) 1.0
 42–69 125 (35.1) 31 (24.8) 1.1 (0.6, 2.1)
 70–461 119 (33.4) 34 (28.6) 1.4 (0.8, 2.5) p-trend = 0.27

Biopsy diagnosis
 CIN2 119 (33.4) 36 (30.1) 1.0 1.0
 CIN2/3 or HSIL 122 (34.3) 38 (31.2) 1.04 (0.6, 1.8) 1.1 (0.6, 1.9)
 CIN3/AIS 115 (32.3) 16 (13.9) 0.4 (0.2, 0.7) p-trend = 0.005 0.4 (0.2, 0.7) p-trend = 0.006
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Biopsies found to have CIN2 were more likely than 
CIN3 + to show disease regression between biopsy and final 
excision. It is possible that this reflects a higher proportion 
of false positive pathological diagnoses for CIN2 versus 
CIN3 + rather than true lesion regression. It has previously 
been shown that CIN2 has a higher inter-observer discrep-
ancy among pathologists [13–16]. Alternatively, given that 
colposcopic biopsies are targeted toward the most abnor-
mal appearing areas, it is also possible that the biopsy may 
have excised the entire lesion or the highest grade lesion, 
particularly in women with small lesions. Lastly, it is pos-
sible that these discrepancies represent true regression of 
disease either naturally or as a result of inflammatory/heal-
ing response from the biopsies [2, 9]. The probability of 
regression with conservative management has been reported 
to be as high as 40% [2, 9, 17, 18], but our study indicates 
that this may happen in a shorter period of time than previ-
ously thought. Future studies delineating the cause of this 
discrepancy would prove beneficial to determining which 
patients truly need excisions.

We found no evidence to support our a priori hypothesis 
of higher regression among younger (< 30 years) than older 
(≧ 30 years) women. This is in contrast to a recent meta-
analysis showing increased rates of regression in women 
under 30 [3]. This difference may be explained by study 
design and patient selection. Because we used administrative 
data reflecting routine clinical practice, the median follow-
up from biopsy diagnosis to excision was shorter than most 
studies in the meta-analysis, many of which were observa-
tional studies with standardized follow-up times. Similarly, 
our study design required a record of histologic diagnosis 
from both biopsy and excisional tissue, and thus excluded 
women who may have regressed during conservative, obser-
vational management. Indeed, the ASCCP guidelines allow 
for conservative management in young women, based on 
data that showed extremely low probability of invasive 
cancer in young women [11, 19] as well as the fact that 
HPV infections are often transient in young women [10]. 
Based on this recommendation, it is possible that our data 
underestimate the probability of regression in young women 
due to the selection bias which excluded those managed by 
observational follow-up. More studies which carefully track 
women undergoing conservative, observational management 
are needed to adequately estimate the age-specific prob-
ability of regression. The PRINCess trial, a multi-center, 
prospective study evaluating long-term outcomes of young 
women diagnosed with CIN 2 is currently ongoing and may 
provide further information [20].

Nomenclature used to report colposcopic and excisional 
biopsy pathology varied in this study. Some reported low- 
or high-grade squamous intraepithelial lesions (LSIL 
and HSIL), others reported cervical intraepithelial neo-
plasia (CIN) grades 1, 2, and 3, and still others reported 

a combination of both. The LAST project recommended 
using SIL naming conventions for consistency purposes, 
but allowed for further categorization with CIN grade due 
to the different guidelines for CIN 2 versus 3 in young 
women [21, 22]. Our results suggest that consistency is 
needed in reporting to allow for analysis of outcomes and 
to help further inform clinical guidelines.

A major goal of conservative management of dyspla-
sia in young women is to avoid excisional procedures 
that may have negative effects on reproductive outcomes 
such as preterm birth in future pregnancies [5–7]. How-
ever, the average maternal age at birth of her first child is 
26.3 years and has been steadily increasing over the past 
decade [23], with over 30% of women age 30 years or 
older at the time of first birth [23]. Given the overall trend 
toward older maternal age, conservative management of 
dysplasia in women over 25 is also of great interest. In 
fact, many practitioners report that they are applying con-
servative management guidelines to all reproductive age 
women who still desire childbearing despite the lack of 
formal recommendations allowing for this approach [24]. 
If, as our findings suggest, regression is more likely to be 
related to disease severity than to age, then conservative 
management may merit consideration for women who are 
considering future childbearing regardless of age.

Given that there was a 10% loss to follow-up in Tainio’s 
cohort studying conservative management [3], it is prudent 
to advise that a woman’s willingness and ability to comply 
with follow-up recommendations be considered when decid-
ing the appropriateness of observation. As most women with 
CIN3 do not have regression and the rates of clinically sig-
nificant dysplasia are high in women of all ages with the 
high grade cytology and visible lesions [25], see-and-treat 
methodology may be considered in women who are noncom-
pliant, have barriers to accessing care or who do not desire 
future fertility.

There are some notable limitations of this study. The 
retrospective nature did not allow for collection of all vari-
ables such as initial lesion size, use of oral contraceptive 
pills, previous treatment for dysplasia, sexual practices and 
medication use that may contribute to regression or persis-
tence [2, 26, 27]. Previous studies have shown HPV type and 
certain HLA alleles to be related to persistence [2], but over 
a quarter of the women included in this study did not have 
any HPV testing performed and very few had typing avail-
able. The patients included in the study were those for whom 
excisional procedures were recommended, which represents 
a selected group whose probability of persistent dysplasia is 
likely higher. Additionally, likely due to the ASCCP recom-
mendations for conservative management in young women, 
our cohort had a small number of women undergoing exci-
sion who were under 25. Due to this, we analyzed all women 
29 years of age and younger in our young women cohort, 
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which may have underestimated the probability of regression 
in younger women.

However, the study also has some notable strengths. 
We evaluated the probability of discrepancy and possible 
regression of cervical dysplasia between biopsy and cervical 
excision in actual practice, which is important for appro-
priate comparison of monitoring and evaluation of prac-
tice outcomes relative to published observational studies. 
The inclusion of hospitals in three major hospital systems 
over an extended timeframe increases the applicability of 
these results. In addition, though our time intervals between 
biopsy and excision were shorter (~ 10 weeks) and more 
variable, they are strikingly similar to those of Trimble et al. 
who followed 100 women prospectively for 15 weeks after 
the time of biopsy and found a 28% probability of regres-
sion by the time of final excision [2]. The relative agreement 
between the prospective and retrospective study designs sup-
ports the potential for expanded use of biopsy/excisional 
diagnostic concordance in electronic medical record (EMR) 
data for future pragmatic trials to evaluate biomarkers of 
regression as putative triage markers in screening.

Conclusion

In summary, our data suggest that disease severity, as 
opposed to age or length of time-to-excision, is likely the 
most relevant factor in determination of persistence or 
regression for cervical intraepithelial neoplasia in women 
undergoing excisional treatment for biopsy-confirmed 
CIN2 + . These data further emphasize diagnostic uncer-
tainties of histologic grading of CIN and the urgent need 
for better molecular triage markers to reduce unnecessary 
harms associated with cervical cancer screening, especially 
in reproductive age women.
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