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Abstract

Objective. To evaluate the impact of using a novel optical detection system (ODS) as an adjunct to colposcopy.
Methods. A multicenter internally controlled trial designed to evaluate the performance of an ODS system (LUMA MediSpectra, Lexington,

MA) used as an adjunct to colposcopy among women referred for the evaluation of an abnormal cervical cytology result was conducted at 7
colposcopy clinics in the United States and enrolled 227 women. After exclusions, 193 women remained in the analysis. The main study outcomes
were incremental increases in true positives (CIN 2,3 and cancer, or CIN 2+) and false positives (women with additional cervical biopsies not
found to be CIN 2+).

Results. Initial colposcopy identified 41 cases of CIN 2+ for a true positive (TP) rate of 21.2%. Adjunctive use of ODS identified an additional
9 cases of CIN 2+ which corresponds to an incremental ODS TP rate of 4.7% (95% CI 2.2% to 8.7%). Adjunctive use of ODS therefore resulted in
a 22.0% (95% CI 6.1% to 37.8%) relative gain in the number of women with CIN 2+ compared to colposcopy alone. The false positive (FP) rate
for initial colposcopy was 51.8% (100 of 193 women). An additional 35 subjects had an ODS-directed biopsy that was not diagnosed as CIN 2+,
yielding an incremental FP rate of 18.1% (95% CI 13.0% to 24.3%).

Conclusions. Adjunctive use of ODS with colposcopy provides a significant increase in the detection of CIN 2+ in women referred for the
evaluation of abnormal cytology results.
© 2007 Elsevier Inc. All rights reserved.
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Introduction

Although colposcopy with colposcopically directed biopsy
has been considered the standard of care for evaluating women
with abnormal cervical cytology results for several decades, it is
now becoming increasingly obvious that a standard colposcopic
examination with cervical biopsy has a much lower sensitivity
than previously recognized. Several recent studies have
convincingly demonstrated that a single colposcopic examina-
tion fails to identify 33% to 40% of women with high-grade
cervical intraepithelial neoplasia (CIN 2+). For example, the
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ASCUS/LSIL Triage Study (ALTS) has reported that 33% to
36% of cases of CIN 2+ were not identified at the initial
enrollment colposcopic examination [1,2]. Similarly, a large
study conducted in China found that colposcopy alone failed to
detect 40% of CIN 2,3 lesions [3]. The results from these recent
studies confirm the findings of earlier studies of women
undergoing loop electrosurgical procedures for an abnormal
cervical cytology which found that colposcopy missed 18%–
55% of CIN 2+ [4].

Quantitative optical spectroscopy and imaging techniques
that include intrinsic tissue fluorescence, white light back-
scattter, and video imaging offer considerable promise as a
means to increase the sensitivity of colposcopy [5]. These new
optical methods exploit the structural and biochemical altera-
tions that occur within tissues during the development of a
neoplastic lesion in order to identify areas of the cervix likely to
ical intraepithelial neoplasia utilizing an optical detection system as an adjunct
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Fig. 1. Example of ODS display output. The first image that the colposcopist
sees with the ODS is a digital image of the cervix (A). Sites for colposcopically
directed biopsy are annotated on the digital image with yellow circles that are
labeled “A” (B). The ODS result is provided as a pseudocolored overlay with
blue indicating a high probability of high-grade neoplasia. Once the ODS result
is reviewed, sites for ODS-directed biopsies are annotated as green circles that
are labeled “B”.(B) The colposcopically identified biopsy obtained at 11:00 was
diagnosed as “no evidence of disease” whereas the ODS-identified biopsy
obtained at 4:00 was diagnosed as CIN 2+.
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represent a CIN 2+ lesion. In March 2006, the Food and Drug
Administration of the United States approved a stand-alone
optical detection system (ODS) that utilizes optical spectro-
scopy and imaging techniques as an adjunct to colposcopy for
the identification of high-grade disease (CIN 2+) in women
referred to colposcopy with a cervical cytology result of atypical
squamous cells (ASC), low-grade squamous intraepithelial
lesion (LSIL), and high-grade squamous intraepithelial lesion or
cancer (HSIL+) [6]. In this report we provide the results
obtained in the intended use pivotal trial of this ODS device as
an adjunct to colposcopy.

Materials and methods

The study was a multicenter internally-controlled clinical trial in which
women referred for colposcopy underwent a ODS scan prior to undergoing a
colposcopic evaluation. The results of the ODS scan were masked to the
colposcopist until after they had completed colposcopy and committed to any
colposcopically directed biopsy sites. Colposcopists were instructed to annotate
all sites that they would normally biopsy during a routine colposcopic
examination. Only after sites for colposcopically directed biopsies had been
annotated on the ODS's computer screen were the results of the ODS scan
unmasked. After inspecting the ODS result, the colposcopist then annotated any
additional biopsy sites identified based on the ODS result. Colposcopists were
instructed to annotate and take at least one biopsy from any area identified as a
high probability for CIN 2+ (e.g., “blue” region) based on the ODS result. The
study involved 7 clinical centers and 16 colposcopists including gynecologists
and gynecologic oncologists who ranged in colposcopy experience from just
having completed their residency training to over 30 years of experience. The
study was approved by each local institutional review boards.

Females 18 years or older referred for evaluation of an abnormal cervical
cytology result of atypical squamous cells (ASC) or greater were eligible for
enrollment. Exclusion criteria included pregnancy thorough 6 weeks post-
partum, current menstruation, previous hysterectomy, cervical stenosis, history
of diethylstilbestrol exposure, cervical biopsy or therapeutic procedure since the
referral cervical cytology, cervical cytology tests within the prior seven days, use
of vaginal medications within the last 48 h or photosensitizing agents within
72 h, history of photosensitivity or other diseases affected by UV radiation, or an
observable and untreated gynecological infection.

Pre-commercial optical detection system devices (MediSpectra Inc.,
Lexington, MA) were used in this study [7]. The devices consist of a console,
display monitor, a “non-contact” illumination probe, and a disposable probe
cover. The devices utilize two different types of optical sources: a 337 nm UV
nitrogen laser to induce fluorescence and two xenon flash lamps to provide
broadband white light used for reflectance measurements and video imaging. A
fiber optic cable couples the optical sources to the optical probe. Scans of the
cervix are performed by positioning the illumination probe near the proximal
opening of the speculum after an acetic acid solution has been applied to the
cervix. The optical scan interrogates a 25 mm diameter circular area of the
ectocervix in a dense grid pattern that includes 499 regions at an approximately
1 mm resolution using laser-induced fluorescence spectroscopy, white light
diffuse reflectance spectroscopy, and video imaging. The scan takes
approximately 12 s.

The algorithm employed in this study was developed in a previously
described study and uses a logistic classification based on fluorescence spectra
combined with a multivariate statistical analysis method based on the diffuse
reflectance spectra [7]. The fluorescence spectra at specific wavelengths
(360 nm to 590 nm) were used to determine thresholding rules using absolute
and relative spectral intensities to produce a likelihood measure of normal
squamous tissue. The diffuse reflectance data (370 nm to 650 nm) were analyzed
using singular value decomposition using both principal component and feature
extraction analysis techniques. The output of the ODS algorithm is a numerical
probability reading or “score” between 0 and 1 which is translated for clinical
use into a false-color overlay that is superimposed on a digital image of the
cervix obtained during the scan. Although a specific score is not provided to the
user, the false-color overlays reflect the score. “Blue” false-color overlays
Please cite this article as: Alvarez RD, et al, Increased detection of high-grade cerv
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correspond to ODS probability scores of 0.7 to 1.0, “yellow” overlays to ODS
probability scores of 0.2 to 0.5, with an intermediate zone between 0.5 and 0.7
(Fig. 1). Visible endocervical tissue is not depicted with a false-color overlay
unless there is a likelihood that CIN 2+ is present. The ODS system has a built in
calibration system to assure that the device is correctly functioning. Complete
details of the system and the classification algorithm employed are described
more fully elsewhere [8].

Each cervical biopsy was processed separately and reviewed independently
by at least two reference pathologists in a blinded fashion. The study endpoint
for histopathological diagnosis was CIN 2,3 or cervical cancer (CIN 2+) that was
diagnosed using standard histopathologic criteria [9]. If the diagnoses made by
the two reference pathologists did not agree, the biopsy was reviewed by a third
reference pathologist in order to obtain a majority opinion.

The study was initiated in July 2003 and was originally designed to enroll
576 subjects based, in part, on an assumption that the underlying prevalence of
CIN 2+ was 33% and there would be a loss of 20% of subjects. Because the
underlying prevalence of CIN 2+ was found to be lower in an early study from
the same clinical sites, the sample size was subsequently revised to take into
account the lower expected rate of CIN 2+ (27%). As a result, sample size was
increased to 788 subjects to maintain 85% power. However, due to budget
limitations, the study was closed to enrollment in October 2003 at 227 subjects.
The decision to close the study to enrollment was made before any analysis of
the data was undertaken.

The primary study endpoints were the incremental true positive (TP)
subjects (subjects with biopsy-confirmed CIN 2+ on an ODS-directed biopsy,
but no CIN 2+ detected on a biopsy indicated by colposcopy) and incremental
false positive (FP) subjects (subjects with ODS-directed cervical biopsies that
were not diagnosed as CIN 2+ and who did not have a biopsy indicated by
colposcopy). The primary trial hypothesis for the TP rate was that the overall TP
rate for the ODS increment would be significantly greater than 2%. The study
was tested using a superiority design with 2.5% Type I error and 85% power.
The primary trial hypothesis for the FP rate was that the overall FP rate for the
LUMA increment would be significantly less than 15% using a non-inferiority
approach with 2.5% Type I error and 97% power.

The per-protocol population is defined as the subset of the intent-to-diagnose
population who completed the protocol, met all eligibility criteria, and had a
definitive central pathology finding for all cervical biopsies.

Results

Patient characteristics and adverse events

There were 34 subjects excluded from the final per-protocol
population. Reasons for exclusion include withdrawal due to
ical intraepithelial neoplasia utilizing an optical detection system as an adjunct
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subject withdrawing consent (n=1), the colposcopist being
unable to adequately view the cervix (n=2), patient unable to
remain still during scan (n=1), atrophy/bleeding (n=1), device
failure (n=3), failure to meet inclusion/exclusion criteria (n=6),
failure to obtain or annotate all biopsies (n=8), and incomplete
pathology results (n=16). The most frequent single reason for
exclusion was incomplete pathology results. This is because
patients were excluded if a diagnosis could not be rendered on
any of their cervical biopsies. Some subjects had more than one
reason for exclusion. The final per-protocol population of 193
women had a mean age of 28.5 years (range 18–64). LSIL was
the most common reason for referral to colposcopy (47%),
followed by ASC cytology (39%) and HSIL/cancer cytology
(14%). Race/ethnicity were 43% Caucasian, 31% African
American, 21% Native American, and 2% Hispanic. Only 6%
of women were post-menopausal and 51% had no previous
abnormal cervical cytology.

There were only three adverse events among the 227 subjects
and no device related adverse events. The adverse events are
those typically associated with colposcopy and include fainting
(n=1), abdominal pain (n=1), and dysuria (n=1).

Impact of adjunctive ODS on TP and FP rates and relative
sensitivity of colposcopy

The initial colposcopic examination identified a total of 41
cases of CIN 2+ among the 193 per-protocol subjects for a TP
rate of 21.2% (95% CI 15.7–27.7%) (Table 1). An additional 9
cases of CIN 2+ were identified using adjunctive ODS. This
corresponds to an incremental ODS TP rate of 4.7% (95% CI
2.2–8.7%). Therefore, the overall TP hypothesis which was that
the incremental increase in TP with the use of adjunctive ODS is
significantly greater than 2% was met (p=0.0164). When
stratified by referral cytology result, similar results were
observed for both women referred for ASC/LSIL and those
for HSIL (Table 1).

Another way to interpret the effect of adjunctive ODS is to
determine the relative gain in the number of subjects with CIN
2+ identified using colposcopy with adjunctive ODS compared
to colposcopy alone. Use of adjunctive ODS resulted in a
22.0% (95% CI 6.1–37.8%) relative gain in the number cases
Table 1
True positive and false positive subjects by study phase and referral cytology a

Referral cytology Outcome b Initial colposcopy

No.

All women (n=193) TP 41
FP 100

ASC/LSIL (n=167) TP 24
FP 93

HSIL (n=26) TP 17
FP 7

ASC, atypical squamous cells; LSIL, low-grade squamous intraepithelial lesion; HS
a Subject level analysis of per-protocol subjects.
b A true positive (TP) for initial colposcopy is defined as a women having biops

adjunctive ODS is defined as a women without CIN 2+ on a colposcopy-directed bio
colposcopy is defined as a woman with at least one colposcopy-indicated biopsy ta
ODS is defined as a woman with no colposcopy-directed biopsies who has at least
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of CIN 2+ identified compared to colposcopy alone. Although
sensitivity cannot be directly measured using this study design
because the total number of women with CIN 2+ cannot be
known unless all women undergo either a diagnostic
excisional procedure or a hysterectomy, the relative increase
in sensitivity that is achieved when ODS is used as an adjunct
to colposcopy can be determined by the ratio of the incre-
mental ODS TP rate to the initial colposcopy rate. Thus the
22% relative gain in TP rate achieved using ODS as an adjunct
to colposcopy also corresponds to the same relative gain in
sensitivity.

The other primary study endpoint was the FP rate. Based on
the initial colposcopy, 100 women received a biopsy but were
not found to have CIN 2+ among the 193 per-protocol subjects
evaluated. Thus the FP rate for initial colposcopy was 51.8%
(95% CI 44.5–59%) (Table 1). Based on adjunctive ODS, an
additional 35 women without CIN 2+ underwent a cervical
biopsy yielding an incremental FP rate of 18.1% (95% CI 13.0–
24.3%) for adjunctive ODS. Therefore the overall FP study
hypothesis which was that incremental increase in FP with use
of adjunctive ODS is less than 15% was not met. When
stratified by referral cytology result, similar results were
observed for both women referred for ASC/LSIL and those
for HSIL.

The clinical consequence of a false positive ODS reading is
that additional cervical biopsies are taken in women without
CIN 2+. Therefore we evaluated the impact of adjunctive ODS
results on the number of cervical biopsies. Initial colposcopy
resulted in 172 biopsies being taken from the 193 subjects for a
mean biopsy rate of 0.89 per subject. Based on the results of
adjunctive ODS, an additional 197 biopsies were obtained from
the 193 subjects for a mean biopsy rate of 1.02 per subject
which is comparable to that of initial colposcopy. With initial
colposcopy 73.1% of the subjects (141 of 193) received a
cervical biopsy. This increased to 92.2% (178 of 193) when
adjunctive ODS was utilized.

Trade-off between TP and FP

The clinical benefits of adjunctive ODS need to be
considered in terms of the trade-off between increases in TP
Adjunctive ODS

Rate (95% CI) a No. Rate (95% CI) a

21.2% (15.7–27.7%) 9 4.7% (2.2–8.7%)
51.8% (44.5–59.0%) 35 18.1% (13.0–24.3%)
14.4% (9.4–20.6%) 6 3.6% (1.3–7.7%)
55.7% (47.8–63.3%) 34 20.4% (14.5–27.2%)
65.4% (44.3–82.8%) 3 11.5% (2.5–30.2%)
26.9% (11.6–47.8%) 1 3.8% (0.1–19.6%)

IL, high-grade squamous intraepithelial lesion.

y-confirmed CIN 2+ on a colposcopy-indicated biopsy. An incremental TP for
psy who has CIN 2+ on a ODS-directed biopsy. A false positive (FP) for initial
ken, none of which is diagnosed as CIN 2+. An incremental FP for adjunctive
one ODS-directed biopsy, none of which is diagnosed as CIN 2+.

ical intraepithelial neoplasia utilizing an optical detection system as an adjunct
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(detection of CIN 2+) and increases in FP (additional biopsies in
women without CIN 2+). The incremental TP and FP rates of
4.7% and 18.1%, respectively, for adjunctive ODS represent a
trade-off of approximately 4:1 (18.1:4.7). This means that
approximately 4 women without CIN 2+ receive an additional
biopsy for every additional woman with CIN 2+ that is
identified using adjunctive ODS. For comparison, initial
colposcopy provides a trade-off of approximately 2.5:1
(51.8% FP; 21.2% TP). Another approach to evaluating this
trade-off is to compare the proportion of the biopsies that are
diagnosed with CIN 2+. For initial colposcopy 26.2% (45 of
172) of biopsies were diagnosed as CIN 2+. For adjunctive
ODS 18.3% (36 or 197) of biopsies were diagnosed as CIN 2+.

Analysis of ODS readings

To evaluate the relationship between the ODS probability
score and the likelihood of CIN 2+ on a biopsy, an analysis
was taken of the ODS probability scores at annotated biopsy
sites. Among the per-protocol population, there were a total of
197 ODS-directed biopsies obtained from 144 women. Of
these, 18.3% (36 of 197) were CIN 2+. By definition, ODS-
directed biopsy sites were selected by the colposcopist as those
with the highest ODS probability scores. As the ODS
probability score increased, the TP rate increases (p=0.0035)
(Table 2). Only 5.6% (2 of 36) of the TPs detected overall were
obtained from “yellow” sites (scores of 0.2 to 0.5). In contrast,
80.6% (29 of 36) were obtained from distinctly “blue” sites
(scores of 0.7 to 1.0).

We also utilized mixed effect logistic regression models to
evaluate the relationship between likelihood of CIN 2+ and the
ODS probability score at all annotated biopsy sites (e.g. for both
colposcopy-indicated biopsies and ODS-indicated biopsies).
These analyses demonstrated that while taking into account the
referral cervical cytology (ASC, LSIL, or HSIL/cancer), study
phase (e.g., colposcopy-indicated or ODS-indicated), clinical
site, and colposcopist variability that the ODS probability score
was significantly related to the probability of a CIN 2+ biopsy
(p=0.0135). Using this regression model, it was found that the
Table 2
Histological results of ODS-directed biopsies stratified by ODS probability
score

ODS
probability
score

Total no.
biopsies
in range

No. TP a

in range
TP rate b

(%)
Cumulative TP Cumulative TP

percentage (%)

0.90–1.00 47 17 36.1 36 100
0.80–0.89 34 8 23.5 19 52.8
0.70–0.79 24 4 16.7 11 30.6
0.60–0.69 38 4 10.5 7 19.4
0.50–0.59 28 1 3.6 3 8.3
0.40–0.49 15 0 0 2 5.6
0.30–0.39 7 1 14.3 2 5.6
0.20–0.29 2 0 0 1 2.8
0.10–0.19 2 1 50 1 2.8
0.00–0.09 0 0 0 0 0
a True positive (TP) is defined as a cervical biopsy that is diagnosed as CIN 2+.
b TP rate is defined as No. TP in range/Total no. biopsies in range. p=0.0035

using chi-square for trend.
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odds of a CIN 2+ biopsy increased 1.4 fold (95% CI 1.1–1.8)
for every 0.25 increase in the ODS probability score. When a
mixed effect logistic regression model was used that includes
the interaction between the study phase and the ODS probability
score, the odds of a CIN 2+ biopsy for ODS-directed biopsies
was found to increase 2.5-fold (95% CI 1.2 -4.8) for every 0.25
increase in the ODS probability score.

Discussion

This study was designed to evaluate an ODS device as an
adjunct to colposcopy in the manner in which it will be used in a
real clinical practice setting. To insure that ODS was used as an
adjunct to, rather than as a replacement for, colposcopy, in this
study the results of the ODS scan were not displayed until after
the colposcopic examination was completed and the colposco-
pist had committed to, and electronically annotated, sites for
colposcopically directed biopsies. When ODS is used in this
manner the result is a statistically significant increase in the
detection of women with biopsy-confirmed CIN 2+ compared
to colposcopy alone. Among 193 per-protocol subjects under-
going colposcopy, initial colposcopy identified 41 with biopsy-
confirmed CIN 2+. With adjunctive ODS an additional 9
women with CIN 2+ were identified. This corresponds to a
22.0% (95% CI 6.1–37.8%) increase in the detection of biopsy-
confirmed CIN 2+ using colposcopy with adjunctive ODS
compared to colposcopy alone. The benefit of an increased
detection of CIN 2+ was achieved at a “cost” of requiring
approximately one additional biopsy per subject, of which about
20% were diagnosed as CIN 2+. The results achieved in this
trial using ODS as a strict adjunct to colposcopy are similar to
those found in an earlier trial that used a combination of ODS
with colposcopy to evaluate women with either an ASC or LSIL
cervical cytology [10]. In the earlier trial a combination of ODS
with colposcopy produced a 25% relative increase in the
detection of biopsy-confirmed CIN 2+ compared to colposcopy
alone among women referred for the evaluation of either ASC
or LSIL.

The pre-commercial ODS device that was evaluated in this
study has recently been approved for routine clinical use as an
adjunct to colposcopy by the Food and Drug Administration [6].
This device interrogates the ectocervix using a combination of
laser-induced fluorescence spectroscopy, white light diffuse
reflectance spectroscopy, and video imaging. The scan takes
approximately 12 s. The concept of utilizing a combination of
fluorescence spectroscopy, reflectance spectroscopy, and video
imaging to detect cervical intraepithelial neoplasia is derived
from earlier research that demonstrated the potential to utilize
fluorescence spectroscopy to diagnose cervical neoplasia [11–
14]. Subsequently, others have shown that the performance of
fluorescence spectroscopy can be enhanced by combining it
with other forms of spectroscopic analysis [15,16]. However,
the ODS device utilized for this study is the first to receive FDA
approval for use as an adjunct to colposcopy.

The potential of an ODS device to improve clinical care
needs to be viewed in terms of the performance of routine
colposcopy. Until recently colposcopy was widely considered
ical intraepithelial neoplasia utilizing an optical detection system as an adjunct
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to be a relatively sensitive, but rather non-specific, method for
identifying high-grade cervical neoplasia. This was based on
studies in the older literature which reported that a single
colposcopic examination missed relatively few cases of high-
grade neoplasia. A comprehensive meta-analysis of the
performance of colposcopy, that was based primarily on older
studies, estimated that that the weighted mean sensitivity of
colposcopy for distinguishing normal tissue from abnormal
tissue is 0.96 (95% CI 0.95–0.97) and that the weighted mean
specificity of colposcopy is 0.48 (95% CI 0.47–0.49) [17].
However, the fact that colposcopy is highly subjective and that
its accuracy is highly variable has been emphasized by many
[18–22]. Several studies have reported that the false negative
rate of colposcopy for CIN 2+ ranges from 15% to 36% [2,23].
One large U.S.-based trial of the management of women with
mild cytologic abnormalities found that even when well-trained
clinicians performed colposcopy under carefully monitored
conditions that only 64% of the cumulative cases of biopsy-
confirmed CIN 2+ were identified by a single colposcopic
examination among women referred for the evaluation of ASC
cervical cytology [1]. Similarly, a single colposcopic examina-
tion identified only 67% of the cumulative cases of biopsy-
confirmed CIN 2+ among women referred for evaluation of a
LSIL cytology result [2].

Two other large, recent studies that have evaluated the
performance of colposcopy in a screening, as opposed to a
referral population, have also reported that the sensitivity of
colposcopy is lower than previously thought. In these studies,
all women underwent colposcopy and cervical biopsies were
taken of any areas classified as abnormal by colposcopy. In
addition, random cervical biopsies were obtained from regions
of the cervix that appeared by colposcopy to be normal. The
overall sensitivity of colposcopy for identifying CIN 2+ in one
of the studies was 78% [24]. In the other study the sensitivity of
colposcopy for identifying CIN 2+ among women with an ASC
or LSIL cytology result was only 60% [3]. In both studies taking
random biopsies from areas that were colposcopically normal
increased the detection of CIN 2+ lesions. The yield of CIN 2+
identified per random biopsy can be calculated for the study of
Pretorius et al. In that study the yield of CIN 2+ for a
colposcopically-directed biopsy was 26.5%, but random
biopsies had a yield of only 5.5%. For comparison, the yield
of CIN 2+ for colposcopically directed biopsies in the current
study was 26.2% which is similar to the results obtained by
Pretorius et al.. In contrast, the yield for ODS-directed biopsies
in the current study was 18.3% which is over 3-fold higher than
that of random biopsies. A recent analysis from ALTS of
women eventually diagnosed as having CIN 3+ found that the
sensitivity of the enrollment colposcopy was improved when
two or more biopsies were obtained compared to a single biopsy
[25]. It is important to note that based on our regression
modeling, there is a significant relationship between the ODS
probability score and the detection of CIN 2+. Therefore even
though the current study did not directly compare the increase in
detection of CIN 2+ achieved using adjunctive ODS with what
would have been obtained by taking an additional, random
biopsy of the cervix, it is unlikely that an equivalent increase in
Please cite this article as: Alvarez RD, et al, Increased detection of high-grade cerv
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the detection of CIN 2+ would be obtained by simply taking an
additional biopsy. A similar conclusion was reached in an
earlier randomized trial that evaluated the same ODS used in
this trial [10]. In that study the positive predictive value (PPV)
of biopsies indicated by ODS among women with ASC or LSIL
was the same as that for biopsies indicated by colposcopy,
whereas biopsies that were indicated by both the ODS result and
colposcopy had a higher PPV.

Increasing the performance of colposcopy through the
routine use of an ODS system could have important clinical
benefits. Approximately 3 million women require a colposcopic
evaluation each year in the United States [26,27]. Based on the
results of the current study we estimate that the use of adjunctive
ODS would increase the sensitivity of colposcopy by
approximately 22%. This could result in the identification of
over 100,000 cases of CIN 2,3 that would have not been
detected by routine colposcopic examination.
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