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A B S T R A C T

Purpose: The aim of the study was to better characterize the natural history of human papillomavirus (HPV)
nfections in female adolescents.
ethods: Female adolescents were enrolled in a longitudinal study. Self-vaginal samples were obtained

every 3 months and tested for HPV. No participants received HPV vaccination. The findings for 40 female
adolescents with the longest follow-up are reported in this study.
Results: Average age at the time of enrollment was 15.2 years (range: 14–17; SD: .97). Mean duration of
ollow-up was 6.7 years (range: 4.4–9.2; SD: 1.2). In all, 32 participants (80%) reported being involved in
exual activity before their enrollment in the study; all reported being involved in sexual activity before
nrollment; all reported being involved in sexual activity during follow-up. Baseline and cumulative
revalence of HPV among participants was 55% and 100%, respectively. During the study, each partici-
ant tested positive for a mean of 14 HPV types. Cumulatively, HPV 16 was detected in 29 of 40
articipants (72.5%). Mean duration of high- and low-risk infections was 655.9 (median: 433) and 524.1
ays (median: 334), respectively.
onclusion: With prolonged follow-up, HPV infections with multiple types were found in all participants.
ost had infection with HPV-16 or HPV-18, the oncogenic types represented in current vaccines, as well as

nfection with other oncogenic types. These data reinforce the importance of vaccine and non-vaccine
trategies for prevention of HPV infections.
� 2011 Society for Adolescent Health and Medicine. All rights reserved.
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Human papillomavirus (HPV) has been reported to be the
ost commonly acquired sexually transmitted infection (STI)

n the United States [1]. Given that the incidence of initial
enital HPV infections reaches the maximum shortly after
exual debut, efforts to fully elucidate the natural history of
PV in adolescents are important in targeting key public
ealth interventions [2,3]. However, complete understanding
s made complex by the presence of more than 40 types of HPV
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nown to infect the genital epithelia. Our understanding of
PV pathogenesis has progressed tremendously in recent
ears, leading to the development of prophylactic vaccines to
revent infections by two specific HPV types causally associ-
ted with most cervical and other anogenital cancers (“high
isk,” or high-risk [HR] types), and two HPV types associated
ith genital warts and low-grade cervical dysplasia (“low
isk,” or low-risk [LR] types) [4,5]. However, enthusiasm over
his public health success is tempered by realities regarding
he availability and uptake of HPV vaccine: only a moderate
raction of eligible girls and women worldwide have received
PV vaccination or are likely to be vaccinated in the near
uture [6]. Although the current HPV vaccines protect against

he most common disease-causing types, vaccinated individ-
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uals remain vulnerable to infection and cytologic abnormali-
ties due to non-vaccine types. These reasons emphasize the
need for ongoing development of HPV prevention and treat-
ment strategies that include, but are not limited to, HPV
vaccination.

To address the needs of prevention programs,more extensive
characterization ofHPV infections from the time of acquisition to
adulthood is needed. However, few studies have longitudinally
examined HPV infections in female adolescents. Most infections
in adolescents and young women are thought to have a limited
duration, and the role of additional type-specific infections or
reactivation of previous infections that become undetected by
current methods remains poorly understood. The widespread
presence of a variety of HPV types increases the likelihood that
multiple HPV infections—rather than a single HPV infection—
characterize the natural history of HPV infections [7–12].

In a previous study with shorter follow-up, 60 female adoles-
ents were followed up for an average of 2.2 years [13]. The
umulative prevalence of HPV was �80%; 40 of 49 HPV-positive
emale adolescents (81.6%)were found tobepositive formultiple
PV types. In the current study, 40 unvaccinated female adoles-
ents were evaluated for a longer time to describe the natural
istory of HPV infection. Self-collected vaginal samples were
requently obtained from the participants and sensitive HPV
etection and genotypingmethodswere used. This investigation
enerated a set of intensive HPV testing records for a prolonged
eriod. The data were used to better characterize HPV natural
istory in a group of urban youngwomen during the transitional
eriod between childhood and young adulthood.

ethods

articipants

A longitudinal study of STI and sexual behaviors in a cohort of
20 female adolescents was recently completed [13,14]. In the
resent study, data from 40 adolescents with the longest dura-
ion of follow-up were analyzed for HPV infections. Participants
ere enrolled under the main study protocol, which was ap-
roved by the local institutional review board. Inner-city female
dolescents attending one of the three primary care clinics in
ndianapolis, IN, were eligible for enrollment in this study. Inclu-
ion criteria for the comprehensive study and this analysis were
s follows: age 14–17 years, able to understand English and
rovide written consent, not have any serious psychiatric prob-
emsormental deficiencies, andhave oneparentwhowas able to
ive permission for participation in the study. For this study,
exual activity was defined as vaginal intercourse, because this
efinition was clear to both the participants and to the investi-
ative team. Sexually active and inactive adolescents were en-
olled; however, adolescents who were pregnant at the time of
nrollment were excluded. Participant informed consent and
arental consent were obtained at the time of enrollment. All
articipants received financial compensation for their time and
ffort.

ample collection

Participants were evaluated every 3 months. A self-collected
aginal sample for STI testing was obtained, and a face-to-face
nterview regarding sexual behavior was completed. During al-

ernating 3-month periods between study visits, participants H
collected weekly self-collected vaginal samples for other STI
studies. Vaginal swab samples are of interest because women
can easily perform the sampling, and HPV testing of self-vaginal
swabs approximates that of clinician-obtained cervical swabs
[13,15–21]. In addition, our prior longitudinal work indicated
that vaginal swabs accurately reflected theHPV type distribution
of that in clinician obtained vaginal swabs [13].

Dry vaginal samples were transported to the laboratory, and
then vortexed in a tube containing 1 mL of sterile water. The
waterwas subsequently stored at�20�Cuntil processing forHPV
testing. If a quarterly vaginal sample was unavailable for testing,
a weekly vaginal sample collected within 14 days before or after
the quarterly sample collection date was substituted.

HPV detection and genotyping

Deoxyribonucleic acid (DNA) was extracted from samples, as
described previously [22,23]. The Linear Array HPV Genotyping
Test (LA-HPV; Roche Molecular Diagnostics, Indianapolis, IN)
was used for HPV detection and genotyping [13,22,23]. This
assay detects 37 types of HPV infection using nondegenerate,
5=-biotin-labeled primer pools for polymerase chain reaction
amplificationwithin the L1 region of the HPV genome. Reactions
were amplified in a PerkinElmer TC9600 Thermal Cycler
(PerkinElmer, MA), as described previously [24,25]. A positive
control reaction (provided by Qiagen) and a negative control
reaction (no DNA) were performed with each assay. The GH20/
PC04human�-globin targetwas co-amplified to determine sam-
le adequacy.
Detection of specific HPV types was performed as described

reviously [13,26]. The LA-HPV is an expanded version of a pre-
ious Roche line blot assay used in our prior longitudinal analy-
is. The 37 individual HPV types detected in the assay are 16, 18,
6, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 67, 68, 69, 70, 73,
2, and IS39 (HR), and 6, 11, 40, 42, 54, 55, 61, 62, 64, 71, 72, 81,
3, 84, and CP6108 (LR).
Most samples in the current study had been tested before

sing theprevious LA-HPVassay,whichdetected27 types ofHPV
nfection. All samples were retested using the newer LA-HPV,
nd only these results were used in this analysis.

tatistical methods

Two separate analyses were performed: one at the sample
evel and one at the participant level. The distribution of HPV
ype was analyzed at the sample level. At the participant level,
aseline and end-of-study prevalence rates, as well as cumula-
ive prevalence rates of type-specific HPV infections, were calcu-
ated and reported. A participant was considered to have a type-
pecific HPV infection if one or more quarterly samples tested
ositive for that HPV type during the study. For an individual
articipant, subsequent samples tested positive for an HPV type
reviously detected were considered part of the original infec-
ion. The duration of an infection was defined as the time be-
ween initial detection and last detection of an HPV type within
he individual. If a type-specific infection persisted until the end
f the observation period, the duration of the infection was
onsidered as censored,meaning that the infection lasted at least
ntil the end of observation.
Summary statistics were calculated for the categories of HR,

R, and all types of HPV infection. Median durations of HR and LR

PV infections were compared using proportional hazard re-
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gression models [27]. To accommodate the within-participant
correlation among the infection episodes contributed by the
same participant, we included a random participant effect in the
proportional hazard model [27]. All analysis was performed us-
ing SAS 9.1.3 (SAS Institute, Inc., Cary, NC) [28].

Results

Demographics

Specific characteristics of the study participants are summa-
rized in Table 1. The mean duration of follow-up was 6.7 years
(range: 4.4–9.2; SD: 1.2). None of the participants received HPV
vaccination during the study period (1999–2008) because the
vaccine was not yet available in the clinics.

Sample level analysis of HPV: Distribution of HPV types

Self-collected vaginal samples (n � 1,015) were analyzed
(mean: 25.5 samples/participant; range: 8–35; SD: 5.1). Of all
samples tested, 96.8% (n � 982) yielded a positive result for
human �-globin in the LA-HPV and were included in the HPV
nalysis. Overall, HPV was detected in 739 of samples (75.3%).
he HR types were detected in 647 samples (65.9%) and LR types
n 453 samples (46.1%).

HPV-16 was the most frequently detected HR type, found in
4.4% of the samples, followed by HPV-52 which was found in
1.1% of the samples (Table 2). HPV-62 was the most frequently
ound LR type (11.8% of samples) (Table 2).

requent detection of multiple HPV types in samples

An average of 2.12 different HPV types was detected per
�-globin-positive sample (range: 0–11; SD: 2.03). A single HPV
type was detected in 23.6% of the samples, and �2 types were
detected in 51.6% of the samples.

Participant level analysis: Prevalence of HPV

Enrollment and final sample results per participant were
compared with the results for the entire study period. At enroll-
ment, 55% of participantswere HPV positive; at the last visit, 78%
were HPV positive. Detection of both HR and LR HPV types
increased during the study (Table 3). All the participants (100%)

Table 1
Participant characteristics as reported at enrollment visit (n � 40)

Characteristic Number (%) or mean � SD

Age (years) 15.2 � .97
Race
African American 38 (95%)
Caucasian 2 (5%)

Sexual experience (ever had sex)
At enrollment 32 (80%)
At study end 40 (100%)

Age at the time of first sex (N � 32)a 13.8 � 1.12
Number of sexual partnersa

Within past 2 months 1.97 � .86
In lifetime 3.8 � 3.35

History of STI (N � 39)b 15 (38.5%)

a Includes only those participants who reported being sexually active at the

time of or before enrollment.

b Self-reported history of gonorrhea, chlamydia, or trichomonas.
were infected with at least 1 HR HPV type and 100% of partici-
pants were infected with at least one LR HPV type at some point
over the entire study period.

We found a high cumulative prevalence of HPV-16, detected
at some point in 72.5% of participants, making it the most fre-
quently detected HR type (Table 4), followed by HPV-59 which
was found in 65%of the participants (Table 4). HPV-6 andHPV-62
were the most frequently detected LR types (62.5% of partici-
pants) (Table 4). Vaccine HPV types (6, 11, 16, or 18) were de-
tected at somepoint in the study in 92.5% of participants (N�37)
(Table 5). Fourteen participants (35%) were found to be infected
with both HPV-16 and HPV-18. Figure 1 depicts the patterns of

able 2
istribution of high-risk (HR) and low-risk (LR) HPV types among genital
amples with positive � globin

HPV types Samples (N � 982) %

HR type
HPV 16 141 14.4
HPV 18 75 7.6
HPV 26 6 0.6
HPV 31 49 5.0
HPV 33 27 2.8
HPV 35 77 7.8
HPV 39 66 6.7
HPV 45 56 5.7
HPV 51 97 9.9
HPV 52 109 11.1
HPV 53 86 8.8
HPV 56 48 4.9
HPV 58 85 8.7
HPV 59 98 10.0
HPV 66 83 8.5
HPV 67 39 4.0
HPV 68 83 8.5
HPV 69 6 0.6
HPV 70 48 4.9
HPV 73 40 4.1
HPV 82 16 1.6
IS39 2 0.2

LR type
HPV 6 62 6.3
HPV 11 14 1.4
HPV 40 37 3.8
HPV 42 52 5.3
HPV 52 64 6.5
HPV 55 68 6.9
HPV 61 64 6.5
HPV 62 116 11.8
HPV 64 3 0.3
HPV 71 2 0.2
HPV 72 13 1.3
HPV 81 38 3.9
HPV 83 81 8.3
HPV 84 71 7.2
CP6108 60 6.1

Table 3
HPV prevalence at the time of study enrollment, at final study visit, and
cumulatively (N � 40)

Any HPV
N (%)

High-risk HPV
N (%)

Low-risk HPV
N (%)

Enrollment visit 22 (55) 18 (45) 12 (30)
Final study visit 31 (78) 26 (65) 22 (55)
Cumulative 40 (100) 40 (100) 40 (100)
Cumulativea 40 (100) 40 (100) 39 (97.5)
a Excluding single positive samples.
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HPV infection for three selected participants during the study
period. Panel A represents a participant infected with few HPV
types, predominantly in the second half of the study participa-
tion. HR types detected were HPV-16, -51, and -82; LR types
included HPV-6, -40, and -54. Panel B represents a participant
with eight HR types and seven LR types of HPV infection.Many of
these infections were overlapping and were concentrated in
years 2–4 of the participation period. The participant in panel C
had a large number of type-specific infections and the enroll-
ment sample tested positive for five HPV types, including 16 and
18 (HR) and42, 62, and84 (LR). Noneof this participant’s samples
werenegative. At any onepoint, shewas infectedwith 1–8 types.

Each of the selected participants in Figure 1 has at least one
PV type-specific infection that demonstrated the following
attern: detection of HPV followed by a period of nondetec-
ion of �6 months (defined as two or more consecutive nega-
ive tests), then redetection of the same HPV type (panel A:
PV-16, panel B: HPV-51, panel C: HPV-39, -51, -52, -56, -66,
62, -81, -84, and CP1608). A total of 31 participants had 100
nfections (67 HR and 33 LR) that were characterized by such a
attern. This represented 17.9% of all type-specific infections

able 4
istribution of high-risk (HR) and low-risk (LR) HPV types among participants

HPV types Participants
(N � 40)

%

HR type
HPV 16 29 72.5
HPV 18 18 45
HPV 26 4 10
HPV 31 12 30
HPV 33 4 10
HPV 35 21 52.5
HPV 39 17 42.5
HPV 45 15 37.5
HPV 51 25 62.5
HPV 52 20 50
HPV 53 19 47.5
HPV 56 15 37.5
HPV 58 17 42.5
HPV 59 26 65
HPV 66 24 60
HPV 67 20 50
HPV 68 15 37.5
HPV 69 1 2.5
HPV 70 6 15
HPV 73 11 27.5
HPV 82 8 20
IS39 1 2.5

LR type
HPV 6 25 62.5
HPV 11 9 22.5
HPV 40 17 42.5
HPV 42 20 50
HPV 52 19 47.5
HPV 55 16 40
HPV 61 17 42.5
HPV 62 25 62.5
HPV 64 2 5
HPV 71 2 5
HPV 72 6 15
HPV 81 12 30
HPV 83 19 47.5
HPV 84 24 60
CP6108 19 47.5
mong all participants.
Frequent detection of multiple HPV types in female adolescents

Over the entire study period, participants on average tested
positive for 14 type-specific HPV infections (range: 4–24; SD:
5.11). Each participant had a mean of 8.2 HR types (range: 2–14;
SD: 3.16) and 5.8 LR types (range: 1–11; SD: 2.4) detected at
some point during the study. Participants had a mean of 2 vac-
cine types (range: 0–4; SD: .95).

The samples collected at the timeof enrollment and at the end
of the study for each participant were analyzed for number of
type-specific infections present, and were compared with simi-
lar cumulative data. Eighteen participants did not have HPV
infection at the time of enrollment. The enrollment samples of
the participants with HPV had a mean 2.6 HPV types per partic-
ipant (range: 1–7; SD: 1.9). Participants had amean 1.6 HR types
(range: 0–5; SD: 1.3) and amean 1 LR types (range: 0–4; SD: 1.1)
at the time of enrollment. At their final visit, nine participants
had no HPV infection detected. Participants had a mean of 2.4
HPV types (range: 1–7; SD: 1.4), a mean 1.4 HR types (range:
0–5; SD: 1.1), and a mean 1 LR types (range: 0–3; SD: .8) at the
end of the study.

Additional analysis excluding single positive samples

Detection of HPV in only one sample from a participant is
defined as a “single positive,” which may represent true infec-
tion, HPV viral deposition following sexual exposure, or labora-
tory error. Of all 560 type-specific infections among all partici-
pants, 86HR and 73 LR (159 total or 28.4%) infectionswere found
in only one sample (“single positive”). The breakdown of HPV
types detected at the sample level analysis excluding single pos-
itives (data not shown) was similar to the overall results shown
in Table 2. At the sample level excluding single positives, the
most frequently detected HR types were HPV-16 (13.7%) and
HPV-52 (11.0%). The most frequently detected LR types were
HPV-62 (11.4%) and HPV-83 (8.0%).

Analysis at the participant level excluding single positive
specimens (data not shown) was also similar to the overall re-
sults among participants (Table 4). Percentages varied because of
the small denominator (i.e., number of participants). Among
participants, excluding single positives, the most frequently de-
tected HR types were HPV-16 (52.5%), HPV-51 (50.0%), and HPV-
52, -59, and -66 (47.5% each). The most frequently detected LR
types, excluding single positives, were HPV-62 (47.5%), HPV-84
(45.0%), and HPV-83 (40.0%).

As expected, exclusion of single positive samples decreased
the average number of HPV types detected per participant. Each
participant was positive for an average of 10.0 type-specific HPV
infections (range: 2–18; SD: 4.22). Each participant had a mean

Table 5
Vaccine type HPV infections (6, 11, 16, or 18) in participants (N � 40) over the
study duration

Number of vaccine
type infections

Number of
participants

% of
participants

0 3 7.5
1 7 17.5
2 17 42.5
3 12 30.0
4 1 2.5

1, 2, 3, or 4 37 92.5
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6.1 HR types (range: 1–11; SD: 2.59) and a mean 4.0 LR types
(range: 0–9; SD: 2.22). The cumulative prevalence varied for LR
types, but not for HR types when single positives were excluded

Figure 1. Individual participants in Panels A, B, and C: Plots illustrating examples
risk types shown in brackets); Y-axis—Year of enrollment, each vertical line betw
HPV type; Cross (�)—sample positive for the indicated HPV type.
(Table 3).
Duration of HPV infection

The mean duration of the 401 HPV type-specific infections

ple testing results over the duration of the entire study. X-axis—HPV types (high
ear marks represents one month; Period (.)—sample negative for the indicated
of sam
(excluding single positives) was 603.6 days (median: 423 days).
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Among all infections, 242 were HR HPV types, with a mean
duration of 655.9 days (median: 433 days), and 159were LR HPV
infections, with amean length of 524.1 days (median: 334 days).
According to the frailty analysis model, HR types had a signifi-
cantly longer duration of detection (p � .04). The hazard ratio of
clearance associated with HR HPV was .78; in other words, the
instantaneous “hazard” of viral clearance of an HR HPV type was
78% of that of an LR type. HPV-16 had a longer duration of
detection (mean: 1,093.4 days; median: 697.0 days) compared
with all other HR types (mean: 614.3 days; median: 431.0 days;
p � .01) (Figure 2).

iscussion

This longitudinal investigation contributes to our knowledge
f the natural history of genital tract HPV infections in female
dolescents. Although the limited number of subjects potentially
educes the ability to generalize these findings to all adolescent
emales, each participant contributed several samples over mul-
iple years. This intense characterization of the cohort makes
hese observations unique among HPV studies. Prior cross-
ectional studies provide a limited view of the natural history of
PV infection. For example, in the current study, most partici-
ants were eventually infected with at least one vaccine type.
his is in contrast to findings of a national cross-sectional study
n which only 3.4% of study participants had detectable vaccine
ypeHPV (6, 11, 16, or 18), and .1% had bothHPV-16 and -18 [29].
PV infection was ubiquitous in our cohort, and most partici-
ants’ cumulative HPV infection history was characterized by
ultiple HPV HR and LR types. This suggests that many new

nfections will likely occur even in HPV-immunized women.
Other previous cross-sectional and longitudinal studies illus-

rate the high prevalence of HPV infection in young women. For
xample, Moscicki et al found a prevalence of 54.5% for all HPV
ypes and 29.1% for HR HPV types in a cross-sectional study of
emale adolescents [30]. Tarkowski et al reported a 64% preva-
ence of HPV in a cross-sectional study of urban adolescent fe-
ales [2]. In contrast, our previous longitudinal study of young
omen who were followed up for 2.2 years found a point prev-

Figure 2. Kaplan–Meier curves illustrating duration of HPV detection. X axis:
nondetection of all high-risk HPV types versus all low-risk HPV types. B, Time to
lence of 25%–40% and a cumulative prevalence of 81.7% [13]. In o
he current longitudinal study, we found an even higher preva-
ence of HPV in sexually active female adolescents. The point
revalence of infection with any HPVwas 55% at enrollment and
8% at the last study visit. The cumulative prevalence of 100% for
PV infection is the highest reported to date for any study.
ecause infection at a young agemay be associatedwith a higher
ikelihood of cervical cancer later in life, our findings demon-
trate the need for early HPV vaccination before the onset of
exual activity and justify the recommended target range of
1–12-year-old female adolescents [31].
The high prevalence of HPV in our cohort may be due to

everal factors. First, prolonged follow-up with multiple, fre-
uent sampling made it possible to detect infections that may
ave been missed in a cross-sectional study or in a longitudinal
tudywith brief follow-up. Second, cells in vaginal swabsmay be
rom the vagina, cervix, or both, thereby potentially increasing
he likelihood of obtaining HPV DNA [13]. Third, our cohort
elf-reported a high rate of prior STIs, suggesting prior high-risk
ehaviors for acquisition of any STI. Fourth, it is possible that the
ewer generation LA-HPVassayusedmaybemore sensitive than
he older generation assay. Finally, the newer assay detects 10
PV types not included in the older assay.
We found a broad range of HPV types in our adolescent co-

ort. The most frequently detected HR types were HPV-16, -59,
nd -51, each found in �60% of the participants at some point.
he most frequently detected LR types were HPV-62 and -6.
PV-62 was not included in the genotyping assay used in our
rior study, so it is impossible to compare results. However, in
nother study, HPV-62was themost frequently detected LR type
29].

Multiple HPV typeswere detected in every participant. Some,
ut not all studies, have concluded that infection with multiple
PV types correlates with the development or progression of
ervical dysplasia [11,32–35]. It has also been proposed that
nfection with multiple types prolongs duration of infection
8,36]. Further investigation of the significance ofmultiple infec-
ions in female adolescents will add to our understanding of HPV
pidemiology. Also, studies using the entire cohort of 120 female
dolescents will examine whether certain HPV types tend to

in days, Y axis: Proportion of infection that become nondetectable. A, Time to
etection of HPV-16 versus all other high-risk HPV types.
ccur together, or “cluster,” and whether the acquisition of cer-
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tain HPV types predisposes or protects individuals from subse-
quent infections.

InfectionswithHR typeswere of longer duration as compared
with LR types, and duration of both HR and LR infections were
longer than those we reported in our prior longitudinal study
(median: 188 days for HR and 89 days for LR) [13]. This finding is
perhaps in part due to the longer observational window or the
enhanced sensitivity of the new LA assay.

Some infections were detected for a specific time, then be-
came undetectable only to become detected again in subsequent
samples. This pattern of HPV detection raises the question of
whether these infections actually cleared. Further studies in our
laboratory will examine such infections to determine whether
they truly clear or remain persistent at low levels.

In some subjects, only a single sample was positive for a
specific HPV type, which may or may not represent true infec-
tion. In our secondary analysis, the exclusion of infections repre-
sented by single positive samples did not markedly change our
results, suggesting that most of these single positive samples
probably represented true infection.

An interesting question relates to HPV detection in sexually
naive individuals. We found that two participants had HPV de-
tected in samples collected before their self-reported sexual de-
but. Explanations for this finding include inaccurate reporting of
sexual debut, transmission by contact other than vaginal inter-
course, or other transmission during childhood, including non-
sexual transmission from parents [37–39]. Correlation with
other sexual behaviors may help elucidate a source of the inci-
dentHPV infection in nonsexually active participants, andwe are
pursuing such an analysis in a subset of our cohort.

Cervical cytology results were not included in this analysis.
Screening was not a part of the original protocol, but was per-
formed at the discretion of individual clinicians. In addition,
there were several changes in recommended screening guide-
lines during the course of the study, leading to inconsistencies in
obtaining cytology in the cohort. A future analysis of cytology
data for the entire cohort (N � 120) using medical records is
planned.

In conclusion, we found that all participants in our longitudi-
nally followed cohort of female adolescents were infected with
multiple HPV types. Our findings support the need to combine
nonvaccine strategies with vaccination of young women against
HPV before they become sexually active, rather than waiting
until an age at which theymay become exposed tomultiple HPV
types. Correlation of these data on HPV infections with behav-
ioral risk factors and cervical cytology will contribute to the
evolving comprehension of HPV epidemiology.
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