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Abstract
Carcinogenic human papillomavirus (HPV) infections are very common after sexual debut and
nearly all become undetectable (“clear”) within a few years. Following clearance, the long-term
risks of type-specific HPV re-appearance and subsequent risk of cervical intraepithelial neoplasia
grade 2 or worse (CIN2+) are not well defined.

In the 7-year, population-based cohort study in Guanacaste, Costa Rica, we studied how often
type-specific carcinogenic HPV infections re-appeared after clearance, and how often re-
appearance led to CIN2+. We considered 1740 carcinogenic HPV infections detected by MY09/11
PCR among 2805 women (18-91 years old, median 34) who were actively followed at 6- or 12-
month intervals. We identified women with 1 or more type-specific HPV infections that cleared
and re-appeared, and further defined a subgroup of “definite clearance and re-appearance” (≥ 2
intervening negative results over a period of ≥ 1 year). We determined the absolute risk of CIN2+
among the different groups. P values are two sided.

Only 7.7% (81/1052) of HPV-infected women had intervening negative results. Very few (3.7%,
39/1052) had “definite clearance and re-appearance”, of which 5.1% (2/39) subsequently persisted
to a diagnosis of CIN2. There were zero CIN3+ lesions.

Extremely few women (2/2805 of women in our cohort) had a type-specific carcinogenic HPV
infection clear, re-appear and lead to CIN2+. If confirmed, this argues against vaccination to avoid
re-appearance that leads to precursor lesions and against the need of frequent HPV screening after
initial negative results.
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Introduction
Infections with one or more carcinogenic genotypes of human papillomavirus (HPV) are
very common after sexual debut 1-3. The vast majority of carcinogenic HPV infections
become undetectable (clear) shortly after first detection 1, 4-6; however, the rate of clearance
decreases with time 7, 8. Overt HPV persistence is strongly associated with progression to
the necessary precursors of cancer, ie, cervical intraepithelial neoplasia grade 2 or worse
(CIN2+) or more stringently cervical intraepithelial neoplasia grade 3 or worse (CIN3+) 9.
In fact, CIN2+ can be found in most cases of persistent carcinogenic HPV infections after
~5 years, although the lesions are extremely small initially10.

The subsequent risks of HPV type-specific re-appearance and CIN2+ after infections clear
are much less well understood. Because so many women have infections that clear
understanding their subsequent risk for neoplasia will determine 1) the potential benefit of
prophylactic vaccination among older women to prevent re-appearing infections and
subsequent risk of CIN2+ lesions, and 2) the optimal intervals for HPV screening in the
general population especially after a first round of testing is negative.

Regarding vaccination, there is controversy about the effectiveness of the immune system to
clear subsequent infections with types a woman has previously cleared if she becomes
exposed later in life or even due to re-activation of latent infections. There is a theoretical
concern that those subsequent exposures or even re-activations of latent infections could
carry a substantial risk of CIN2+, which might therefore warrant vaccinating older women.
With regard to primary screening using HPV testing, the lower the risk of type-specific re-
appearance and subsequent CIN2+, the longer the screening intervals can safely be.

The few longitudinal cohort studies, with a wide age range and type-specific HPV infection
data have varied in the frequency of detection of a previously cleared carcinogenic HPV
infection, ranging from 3.3% reported by Trottier et al to 8% by Insinga et al 11, 12.
Nevertheless, the risk of CIN2+ attributable to type-specific HPV clearance and re-
appearance has not been determined. In the population-based cohort study in Guanacaste,
Costa Rica we studied the type-specific patterns of HPV infection and estimated the absolute
risk of CIN2+ among women with and without infections that re-appeared after one or more
negative tests.

Material and methods
Study design and population

After 18 months of recruitment between June 1993 and December 1994, a 10049 woman
population-based cohort of women 18 and older was assembled in Guanacaste, Costa Rica
to study the natural history of HPV infection and cervical neoplasia; we achieved a
participation rate of 93.6% of those eligible. Details regarding the cohort design, methods
and written informed consent have been described elsewhere 13. The study protocol was
reviewed and re-approved annually by the National Cancer Institute and a Costa Rican
Institutional Review Board.

Women were screened with multiple techniques at enrollment: three kinds of cytology
(conventional, liquid-based and a computer-assisted method called PapNet which is no
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longer available), naked-eye visual examination of the cervix, expert evaluation of
photographic images of the cervix and detection from exfoliated cervical cells of 11
carcinogenic HPV types at a threshold of 10 pg/mL of HPV DNA by Hybrid Capture Tube
Test (earlier version of Hybrid Capture 2, Digene, Gaithersburg, MD, now Qiagen). A total
of 2140 women were referred for colposcopic evaluation at enrollment after having one or
more abnormal screening test results or if selected as part of the 338 women with negative
test results that were sent as referral controls.

Women found to have prevalent CIN2 or worse disease (CIN2+) were treated accordingly
and censored from follow-up (12 with cervical cancer, 73 with histological CIN3 and 57
with CIN2). Also, 151 women with HSIL screening test results but without histological
confirmation and 659 who had undergone hysterectomy before enrollment were censored
from follow-up (n=955) 8, 14. Women with totally negative screening tests (n = 6029) and
considered as having low risk for subsequent CIN2+ were screened again at their 5th-7th

year visit after enrollment (passive follow-up) and are excluded from this analysis due to the
long period without sampling, see figure 1.

We actively followed 3065 women (18 to 97 years old, median 34 years), including all
women thought to be at elevated risk of incident CIN2+, ie, women with minor screening
test abnormalities at enrollment and those who at enrollment reported 5 or more sexual
partners in their lifetime. We also included for active follow up women who were younger
than 26 years of age and not yet sexually active at enrollment and, a representative sample of
women in the passive follow-up, to confirm their low risk 8.

Of the women included in the active follow-up, 260 never contributed samples during
follow up (154 were still virginal at the end of follow-up, 96 never came for follow-up visits
and 10 women refused pelvic examination) and are also excluded from this analysis. The
remainder (n = 2805) were screened yearly or semi-annually for up to 7 years (figure 1) and
they constitute the population for this analysis.

During follow-up, women who presented with cytologic low-grade squamous intraepithelial
lesions (LSIL), histologic CIN grade 1 (CIN1), or low-grade equivalent cervicographic
findings were shifted to a 6-month interval screening schedule. All those with screening test
results of HSIL or images suggestive of CIN2 or worse were referred for colposcopic
evaluation, treated according to the severity of their lesions and censored from further
follow-up. The retention rate over the seven years for those in active follow-up was high
(83.5%) with 6 as the median number of attended visits. The main reasons for drop out
were; 161 refused further participation, 108 moved out of the study area, 67 died, 50 became
too ill to attend screening visits and 44 women never returned (passive refusal). During the
course of the study 75 women had a hysterectomy for reasons different than cervical
neoplasia and were censored from further follow-up in the study.

Sample collection
During follow-up at each screening visit, exfoliated cervical cells were collected using a
Cervex brush (Unimar, Wilton, CT) for conventional and liquid-based cytology (ThinPrep;
Hologic Inc, Bedford, MA). Cytologic interpretations were reported using the Bethesda
System 15. Additional cells were collected with a Dacron swab for HPV and stored in
ViraPap DNA transport medium (Digene); during the course of the study the buffer was
switched to Digene’s DNA specimen transport medium (STM). After cell collection, the
cervix was rinsed with a 5% acetic acid solution and two magnified photographic images
were taken (cervigrams; National Testing Laboratories, Fenton, MO) for later interpretation
by a colposcopist. See details elsewhere 13, 14.
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HPV DNA testing
All HPV DNA testing by polymerase chain reaction (PCR) and genotyping was performed
at the Albert Einstein College of Medicine in New York; details have been described
elsewhere16, 17. In brief, HPV DNA extracted from exfoliated cells preserved in Virapap
transport medium or STM was amplified using the MY09/MY11 L1 degenerate primer PCR
system with AmpliTaq Gold polymerase (TaqGold; Perkin-Elmer-Cetus, Norwalk, CT).
After amplification, PCR products were analyzed by electrophoresis and hybridized with
radiolabeled generic HPV DNA probes. Dot-blot hybridization was used for HPV typing:
probes were specific for types 2, 6, 11, 13, 16, 18, 26, 31-35, 39, 40, 42-45, 51-59, 61 62,
64, 66-74, 81-85, and 89. We considered the following HPV types as carcinogenic: HPV-16,
−18, −31, −33, −35, −39, −45, −51, −52, −56, −58, −59, and −68 9, 18-21. HPV testing was
done masked to clinical outcomes. Signal strength was determined for each HPV type by
three raters, using an ordinal scale (1, 2, 3, 4 or 5) going from weakest to strongest signal
strength, based on density and size of dots on an x-ray film. In case of disagreement a final
decision was made by consensus. This scale is non-linear but correlated with semi-
quantitative methods 20.

Approximately 2000 initially negative specimens, including those with and without
cytological abnormalities, were retested with additional PCR primers (ie, GP5+/6+22 and
FAP9/6423) to confirm the sensitivity of the main assay. Extremely few additional positive
results arose from this confirmatory retesting (n = 207). Untyped HPV DNA-positive
samples were uncommon (7.96%, 633 of 7948 HPV positive samples).

Colposcopy and final pathology diagnosis
As mentioned above, during follow-up women were referred to colposcopy if a cytology
HSIL result was reported by any of the methods used or if the colposcopist reported
“suggestive of high grade lesion” when evaluating the cervicographic images of the cervix.
PCR results were considered for colposcopic referral only after the final screening visit was
completed.

At colposcopy, the decision of whether to do a colposcopy directed biopsy or a loop
electrosurgical excision procedure was based on a formal algorithm considering the
colposcopic impression, woman’s age, parity and screening results. Women with cancer
were referred to the Social Security System for treatment 14. All pathology slides were read
in Costa Rica for clinical management and at the end of follow-up were also read by a
second pathologist in the US who was blinded to the first pathologist assessment and clinical
outcome. If both pathologists agreed on the diagnosis then it was considered as the final
pathology diagnosis, but if they disagreed the case slides were read by a third pathologist in
the US and if two of the pathologists agreed then a final diagnosis was assigned. For the few
cases where all three pathologists disagreed the final pathology diagnosis was assigned after
a joint pathologist review.

Statistical analysis
We looked at the individual history of all carcinogenic HPV infections (n=1740) detected at
enrollment or during the 7-year follow-up among women who were actively followed
(n=2805) and for whom PCR results were available. Women were classified according to
their MY09/11 PCR test results, as “No carcinogenic HPV infection (n=1753)”, “≥ 1
infections that cleared and re-appeared (n=81)”, or “≥ 1 infections without intervening
negative test results (n=971)”. We further divided women with ≥ 1 intervening negative
results into “possible false-negative intervening result” (1 negative test result between
positive results and mostly within a period of < 2 years, n=42) and “definite clearance and
re-appearance” (≥ 2 negative test results over a period of ≥ 1 year, n=39), see table 1.

Rodríguez et al. Page 4

Int J Cancer. Author manuscript; available in PMC 2012 October 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Women with multiple infections (simultaneously or consecutively) were considered as “with
intervening negative result” even if only one of their infections was categorized as having an
intervening negative result, if there was no intervening negative result for any type found,
they were classified as “without intervening negative test results”. To categorize infections
with multiple periods of clearance/re-appearance we used the longest period of negativity or
undetectable period. There were 7 infections that were cleared and re-appeared two times (2
categorized as false negative and 5 as definitive clearance and re-appearance) and 2
infections that had three periods of intervening negative results (1 categorized as false and 1
as definitive clearance and re-appearance) during the course of the study.

The absolute risk of CIN2+ lesion among women was estimated by the categories of HPV
infection previously defined. The exact 95% CI was calculated for all proportions.

To further study these re-appearing infections we analyzed, at the type-specific infection
level, time of detection (prevalent or newly-detected during follow up), age and genotype
distribution and compared their frequencies between those infections that did and did not re-
appear. The p-values were estimated using large sample statistics. To understand if
infections with intervening negative results were different regarding viral load, we looked at
PCR signal strength from different perspectives considering the infection complete history
or comparing a specific single-point determination. First we estimated for each carcinogenic
HPV infection the average viral load by adding all PCR signal strength scores divided by the
number of times it was determined and compared those averages between infections with
and without intervening negative results. Second, using a single point in time determination,
we compared the signal strength distribution at first detection for incident infections without
intervening negative results and first detection after the negative period for those with
intervening negative results. We also compared the signal strength at first detection of
newly-detected infections without intervening negative results, to first detection of
infections with intervening negative results. The Wilcoxon Mann-Whitney test for
significance was used for both comparisons. Restricted to infections with intervening
negative results we compared the signal strength distributions before and after the negative
period and the statistical significance was evaluated with Bowker’s test of symmetry. For
analytical purposes we categorized signal strength into three categories: weak (1), medium
(2 and 3) and strong (4 and 5).

Results
The 2805 women were followed for a median of 7.01 years (IQR 6.95 – 7.05 years), 1052
(37.5%) were ever HPV positive; with a total of 1740 carcinogenic HPV infections (mean of
1.7 infections per woman, 170 women had 3 or more infections). Overall detection of
carcinogenic HPV infections with clearance and re-appearance during follow-up was an
uncommon phenomenon with only 81 of 2805 (2.9%) women and 81 of 1052 (7.7%) HPV-
infected women ever having one or more detected.

When comparing the age of women with carcinogenic HPV infections with and without
intervening negative results, women with intervening negative results were significantly
older (p = 0.04). Also women with intervening negative periods tended to acquire more
HPV infections in general (simultaneously or sequentially) than those who did not have
intervening negative results (p < 0.001). No significant differences were observed between
the two groups of women regarding lifetime number of sexual partners at enrollment or at
study exit, by use of contraception or by smoking status (data not shown).

The overall absolute risk of CIN2+ among women who were actively-followed was 3.3%
(93/2805). In 11 women, despite never having a carcinogenic HPV infection detected during
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the course of the study, a histologic CIN2+ lesion was confirmed by the pathologist review
panel. Acknowledging low statistical power due to a small number of CIN2+ cases, no
statistically significant differences in risk for CIN2+ were found among HPV positive
groups of women, ie, those with no intervening negative periods, possible false negative
intervening results or definite clearance and re-appearance (see table # 2, part A all women
and part B restricted to infections with intervening negative results). Of of the two women
with definitive intervening negative results and CIN2+ lesions, only in one could the lesion
be attributed with some confidence to the infections with a definite intervening negative
period (table #2, part C risk). The complete carcinogenic HPV infection history of the 7
women with infections with intervening negative results and CIN2 is presented in table 3; of
note no cases of CIN3 were detected among women with definite intervening negative
periods.

When we looked at the infection level and compared infections with intervening negative
results and infections without intervening negative results (each group includes all other
infections regardless of the final outcome), we observed that infections with intervening
negative results were more frequent among prevalent infections found at enrollment than
those found as new during follow-up (2.9% vs 7.7%, p < 0.0001). However, prevalent
infections were, on average, followed longer than newly-detected infections and thus had
more opportunity to have intervening negatives results. A significant association was found
between re-appeared infections (compared to infections without intervening negative results)
and increasing age of the woman at first detection; the association was stronger among
prevalently-detected infections (p for trend < 0.0001 for prevalent infections and p for trend
= 0.03 for newly-detected; Wilcoxon Mann-Whitney test using age as continuous). No
differences were found regarding HPV genotype distribution between the two groups of
infections, although power to find a difference was limited due to the small number of
infections with intervening negative results (data not shown).

Regarding signal strength we found a significantly weaker mean signal strength for
infections that cleared and re-appeared (averaging the signal strength at all time periods
detected) compared to that of infections without negative periods, 2.7 and 3.3 respectively (p
< 0.001, Wilcoxon 2-sample test). To explore further the behavior of signal strength among
infections with intervening negative results, we looked at the distribution of the signal
strength at specific points in time. First, under the assumption that most infections when
detected as re-appeared would probably behave as a newly-detected or “incident” infection,
we compared the signal strength distribution detected after the negative period to the signal
strength of incident infections when first detected but found that re-appearing infections
after a negative period had a significantly weaker signal strength than newly-detected
infections (p < 0.001 Wilcoxon Mann-Whitney test), see table #4. We also found significant
differences (p = 0.007 Wilcoxon Mann-Whitney test) when we compared the signal strength
when first detected of newly-detected infections without, to first detection of infections with
subsequent intervening negative results (3.2 and 2.8 mean viral load, respectively). Then
restricted to infections with intervening negative results, we compared the signal strength
distribution at the last detection time before the negative intervening result to that measured
immediately after the negative lapse and found that the proportion of infections with strong
signal strength was lower after the negative period, 20.5% and 34.1% respectively (p = 0.06,
Bowker’s symmetry test), see table #5.

Discussion
Based on 7-year follow-up of 2805 women aged 18-84, we found that extremely few women
had a carcinogenic HPV infection that cleared or became undetectable (ie, 2 or more
negative tests within a period of 1 year or longer), later re-appeared and eventually led to a
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CIN2+ lesion. To our knowledge, these data are novel, and require confirmation in even
larger cohorts with greater statistical power.

Understanding the meaning of clearance and re-appearance regarding risk of CIN2+ is an
important piece of information required to optimize the use of both prophylactic vaccination
and molecular diagnostic testing. The subsequent risk of CIN2+ was no higher for women
whose infections re-appeared after 2 or more negative tests than the subsequent risk in HPV
infected women without intervening negative results; notably no CIN3 or worse lesions
were detected among women with re-appearing infection; only a very few CIN2 cases,
which are less reproducible and more prone to regression, were found. Because the absolute
frequency of CIN3 due to re-appearing infections was so low, vaccination against HPV
among mid-adult or older women to prevent CIN2+ lesions due to re-appearance of
previously cleared infections does not seem to be justified.

Frequent re-screening of women in the general population who test HPV negative also
seems to be unnecessary. The high sensitivity and negative predictive value for CIN2+ of
HPV testing are motivating a switch from cytology-based cervical cancer screening
programs to those based on HPV test as the primary detection method. The ideal screening
interval to be used is still under debate; although the false negative rate of an HPV test is
dependent on the specific assay used. In this study, we confirm that CIN2+ lesions mainly
come from overt persistent infections and that the risk for a woman of having an infection
clear, re-appear and later have a CIN2+ lesion is very low, therefore extended screening
intervals appear safe after an initial negative HPV test. The exact optimal interval is beyond
the scope of this analysis, and will depend on societal norms regarding safety and cost.

This study also addressed HPV natural history. Re-appearance of infections is uncommon
according to our data and similar to that described by Insinga et al12. Similarly, Trottier et al
previously reported a re-appearance rate of 3.3% for carcinogenic HPV infections among
women enrolled in the Ludwig-McGill cohort. In a more recent publication from the same
cohort, re-appearance of carcinogenic HPV infections was observed to be 5.8 fold less
frequent than first time detection of incident infections: 1.2 per 1000 women-months (95%
CI 0.7-2.0) and 7.0 (95% CI 6.5-7.5) for reappearance and initial infections,
respectively 11, 24. Due to how uncommon infections with intervening negative results are,
in spite the long follow-up duration and the size of the Guanacaste cohort we could not
estimate type-specific rate of new-detection versus rate of reappearance. However, at the
type-specific level including all carcinogenic types, the cumulative rate of reappearance was
definitely lower (2.9%, 81 of 2805) than the previously reported cumulative rate of new
detections 23.7% (95% CI 22.1 to 25.3)8. We await data from the other large cohorts with
longitudinal data.

Trottier et al 24 also found that re-appearance was consistently associated at mid-adult ages
with having new sexual partners; however, among women in our cohort infection re-
appearance was not associated with having new sexual partners (only 7 of 81 women with
re-appearing infections reported having new sexual partners in the year previous to the re-
appearance). Lack of association with recent new sexual partners was also reported by
Insinga 12. An alternative explanation to new exposure through contact with sexual partners
(vaginal intercourse or other kinds of sexual activity) could be re-appearance of HPV
infections that were previously acquired but remained in a latent or non-detectable state. In
Guanacaste, in a nested case-cohort immunology study among women 45 to 75 years old,
with an intensive examination of female and male sexual behavior, it was reported that
among 107 women who had previous sexual experience but reported no sexual intercourse
during the study period (~2 years) and who were considered as HPV negative based on a
single determination at the beginning of the study 53 (49.5%) of them became HPV positive,
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suggesting that re-appearance from latency could play a major role 25. Of note, this
particular PCR test has been widely used and validated as roughly equal in analytic
sensitivity to other research-use PCR typing assays and to a widely used commercial test,
HC2 (Qiagen)20. Theoretically, a study using a test with different analytic sensitivity might
show a different rate of intervening negative results predicting different risks for CIN2+.

Although the average viral signal strength, based on HPV type-specific hybridization, of
infections that cleared and later re-appeared was weaker than that of infections that never
showed an intervening negative result, Trottier et al reported no significant difference 24.
Again, we have no obvious explanation for the discrepancy. We also found a significantly
weaker viral load at re-appearance time compared to the signal at first detection of all other
newly-acquired or incident infections detected during the 7 years of follow-up. Among
infections with intervening negative results the signal strength at the time of re-appearance
was weaker, although the difference was borderline non-significant, compared to the signal
strength at the last positive test before the negative period.

Clearly, more results are needed to understand the differences in natural history data that
Trottier et al 24 and we have produced. If our finding of lower viral loads associated with
definite intervening negative results is confirmed, it would suggest different biological
characteristics of either the particular virus or the host. Studies with larger number of
infections with intervening negative test results would be needed to thoroughly understand
the cause for the lower viral load; at the present time, no clinical use for viral load is
foreseen.

To control for possible misclassification errors due to false negative tests (e.g., caused by
bad sampling or accidents during testing) and under the assumption that repeated false
negatives on sensitive PCR-based HPV tests are unlikely for the same women, we classified
women according to the number of intervening negative test results. In doing so, we
attempted to identify the characteristics and estimate the risk of CIN2+ for those with
infections with definite (2+) intervening negative results. Most women (26 out of 39
women) with infections with two or more negative tests had 2 or more years between the
flanking positive tests. We could not identify other sociodemographic characteristics, beside
older age at the time of first detection and larger total number of infections per woman
during the study period, which could differentiate women who presented infections with
negative periods from those who had carcinogenic HPV infections without negative
intervening results. We have no explanation for this finding.

Few cohorts have ever reported re-appearing infections 11, 12, 24, 26. Large cohorts of women
with extensive and frequent testing at the type-specific level for several years are needed to
study carcinogenic HPV infections that re-appear after a period of negative test results
because of the rarity of these re-appearances. However, we note again that no information
was provided regarding risk of CIN2+ precluding any comparison with the results we
presented here.

Despite the large size of the Guanacaste cohort and the 7 years of follow-up our main
finding of similar absolute risk of CIN2+ among women with re-appearing infections to that
of women with infections without intervening negative results might not hold beyond the
follow-up time in this study. However, it is re-assuring that our cohort covered, albeit in
yearly snapshots for seven years, the full lifespan of women in Guanacaste (women were 18
to 97 years old at enrollment). Also, after re-appearance, infections were followed on
average for 3.5 years, a duration where newly-detected infections have already been shown
to have increased risk of progression to CIN2+ 8. We considered a woman as having definite
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intervening negative results despite having overt persistence for other carcinogenic types
which could have falsely increased the risk for CIN2+ among those women.

In conclusion, re-appearance or re-acquisition of previously cleared infections that lead to
CIN2+ is very rare; the potential benefit of vaccinating women who have previously cleared
HPV infections with genotypes included in the current vaccines is much reduced.
Prolongation of screening intervals after an initial negative HPV test merits consideration.
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Manuscript novelty and impact

Understanding the frequency of type-specific HPV infection clearance and re-appearance
and risk of subsequent CIN2+ is important to fully understand the best use of both
prophylactic vaccination and molecular diagnostic testing. We observed that re-
appearance of the same HPV type is uncommon and very few women had a type-specific
carcinogenic HPV infection clear, re-appear and later persist with evidence of CIN2+.

Our findings argue against the need of frequent HPV screening after initial negative
results since re-appearance of the same type is uncommon, and for an extremely low
potential benefit of vaccination to avoid the very rare CIN2+ lesions coming from re-
appearing infections.
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Figure 1.
CONSORT diagram
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Table 1

Distribution according to number of intervening negative tests and time lag between positive tests

Time lag between positive tests

Number of
intervening
negative tests

Number of
women

< 1 year 1 to 2 years 2 or more years

1 42 21* 15* 6*

2+ 39
0
†

13
†

26
†

*
Classified as possible false negative result

†
Classified as definite intervening negative results

‡
Eight women had one infection with several lapses of intervening negative results (6 had 2 episodes, 2 had 3 episodes). Women were classified

according to the longest episode of intervening negative results
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Table 2

Part A Risk of CIN2+ among women with carcinogenic HPV infection by detection of intervening negative
results. Part B Risk of CIN2+ estimated considering all infections with intervening negative result. Part C Risk
estimated considering only infections for which the infection with the intervening negative result appears as
causal for the CIN2+ lesion.

Women Risk of CIN2+

No. No. %

Part A

All 2805 93 3.3

No HPV detected 1753 11 0.63

HPV detected, NO intervening negative result 971 75 7.7

1+ Carcinogenic type re-appeared 81 7 8.6

Part B

1+ Carcinogenic type re-appeared 81 7 8.6

Possible false negative 42 5 11.9

Definite intervening negative 39 2 5.1

Part C

1+ Carcinogenic type re-appeared 81 3 3.7

Possible false negative 42 2 4.8

Definite intervening negative 39 1 2.6
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Table 3

Carcinogenic HPV infection history for women with re-appeared infections and CIN2+ lesions

Two sets of HPV results are shown within a year for women who were screened every six months. White boxes represent negative test results; gray
boxes represent negative intervening results.
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